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1*0*11 15UUL. ^LJI <y j-ld) £wJU jb jjjt ,>c "oUjLJIj &3js}\ 

it^l! <y j^JloUJ! J^i ^ V^i ujUiOI II* J& JiSj .oL^SUIj oLj>Lil 
oLxSUlj oL^Uil oL*!ji JkM j! J^ <y tro^ ^rj- 4 tt-^'j 

.1*0*1! j^Lnllj oLwU-l 

j*Vj ol^SUI ^i JjuJL I^U-I JLj^II o^jljil J^A> &A jujjjJI iiJI 

jLli-V CiL^SUlj CjLjJLaII »jic ^ LLnJI oUjjJI <U>y Jjj^ l)* jI 
^JUI (jlxaJI J^kxJL LuJjJI sjliVI yJLJj ***Liu Jajy oLj*i>ys 

j-iuc i*iji\ jJj^ai y ,^aJ «Ujj£ ^Ul gfjll o' 0-* [*-M cA 6 -? 

L>jJjj^JI jf oLtld) ,ji»j»2i jj aJI VI ?jjkdl SejIiVI v^L-'VI Ju= 
UjU Jjj .oUji*llj $£jd\ ^\y>j oUSUI ^ IfjUj&AJj lufcll 
J^JbJI J^Vl :3^Uil i^a&l JLx'VI Sjti!" LL5 - ^ yjjl U* jlm, 
»lc j-il)j jb jj*!? ^y j-Ltf ^ill " I4? L»^)j^J j oLjLtll olLJajj 

"JLij^SUI" ILJiJJi ol>*tl ,>c j-i* dJLJI J-^lUI <J i^U-j V\AY 
L>Jj£j JL*-a ^y i-*L>j j*^" J* fj[ LA^Uj LU ^IS - IA.L1I 

(^j^J-l 9y*>JS ilgJ ^isjjcdl LmUjI (^c UJI Olj CJjJI liltS JcUj 



\\ 
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oLiSUI ^ LwJUJI »jb!>U iijJb- i-aUaS' I^jLLvJsJj oUjiall U>jJj^5cd 
^ybj IJj_^kJ"]sM oLwWL! ijjLiaMjVI jl jJJ jUVww.^ iLjIaVI fji*H 

ILjjjJI IxLub ?J^ i*i-W ^ijjtujl (jiijAjul HftjA^v* OOj*«i (^J^l 

JTi\ iji_jA*JI oluu^jllj oU^U sjjJbdll I*iax)Ij jjj^jA^Jl oVUws 
oL*Jlk«al rjLiJI *JroJI" jljutfl Ji^ o* 6 **i/*^' iAUlj I^Jw-OuJU 

* 

fji oLJiill ftJUk Sjbl oljlji JU-ijJ ^ &4*"i \* oU^mij J*jjx)I 

I*jutf»^j iijjdU .XiLz£%il L^fUuJaj ^ JUwUll JUlaJI JUol _f*J l^jfjUi- 

fr* l ^*u>VI JjL*JI jU^>Ij oLJuJI tj> *a J-»LioJ! i-uLSj < »JU oU^IaII 

JU£*j Ctsx^e*] oLiSsJllj ^JaJjAJIj oL*^Jbul J5(/* £y* oUjJlul oL-JaUIJ 
Ju«^iJI olSL«i C*x-w?l Jt5j tbJJuw i_JLs d&j t _ f L& »ijiawj »JwljX* ILAj 



\x 
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^Js. jj^uSJl &\>j*j> »L»a«/l (_P| oL^IaII oLJiri C*4^[ Sij 

oU ■*> *jJl2?j ioLj>*»cJj Online j**'^' Jj-^yl u-"j"-f*j f*^*jjNr' 
IjJuj ^.JJI ^JiJ.x-Jd jjjji J-.L.I Jlc SDI ol^UJJ ^IkJVI cJI 

oUjinII Lzjij&j <y> 2hJ ^ i*Uj .lfjLu> ^Ls Jj-ai-l (jj tJe.J\ 

JU* ^L Lie .oU£JI II* <y J-waidL If) Jojtcj <Jj— ^1 
oL_^L«J,l Ji* i-JUtj axIjVIj fryjhki] ^ Ji«-2j jLJLjUI oljjuotlj 

.j-jJl u* ^ if) u^^ i>^ ^W^ 1 i>* ^ j-^j ty^'j 

oUjJUll L^-jJ^j ^ L>juk J-^xJI li* J42-J Jij .iowsi^dl JjIj^Ij 

oLi ctw> £-« L>jJjl5wl t>J> /JUw Lf*i Lje»yOuJ ^w> lf?lLii«7j 
^j-ijjll »L)l*j «JJsuaII lift JikiJU j*-aU1Ij j-»lxll oL»_ > M! £-»^» 
^yj ."ijjk^i) oL&dl si* JiiixJ jLLxJl ^a Jj£ ^ydl olSydlj 
^ oVLartflj Jjt#£J\ JtJ C*J*yc^l dUi Jj <yJI L*UiJI Jj-oiJI 
C«> ^0 ^jj^waSjI »J4>I oUuiL«I Lw»ji jj_j***5jI JaJ jU?J ^j . Jju 

j\ |JaJJ Cols' * Ij— 1 oL»t*ljJI oLaijjj Is^^jJI (>< Jj-<aill jLa^>L 

JJL* oVLajl L>jJj^xj J-^axi LJj .iiixkll I*t-4jJI oLxlj oll^kdJ 

frC- OVLdjVI CjLi^I^jj »_>f>lj Jj^wj (^C Llj^j J-43 Jj«J ££ oULJI 
4jlil ^ "bjjkxi\ l*jLiJ! oljjLail L>jJ_^S>J ^^U-l J*-aiJI l y>Jajj 

Vl^Lil j>«-iij (j^J Cwj»-Uj Cucujl j^JI s^^UII oLiiiil cj^m 
^ JjU *f (>tj>ai iLaiil j;^-«a5UIj iLijJI tpUJI oLji? ^ is>!>lxll 



\r 
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(jJ_^*a5nJI ol>_y>tjo JLijj5w> J&S a-«JlHx1I caJLuVI i ^s. Ij^nJj-* J—aiJI 
*Lul ^i LfLalSoi ^ju_j iiJiikil oULJ! ^j^j JjUuj IjjUu (_^Lc J^aiJI 

6_ja14«I rwljJIj [♦fe.iJI i>A* c«jbLu jJj .»>*^l g-«Wb ^Ij'W' -^'jP 

jjlo UjS'j Jui jlkdl II* ,y>j ti-JV! oU^JuIl JiLjj iiKjJI £JUi 
oLc^ol^JI »j> Lw3jjou*iIj i^lj>_^LJI oULtJI Jitlji »j> j^uL*^ 
Lj>_jill oLkitl J.*! ^ j! ijo-all ol5"j-iJI J-5 ^ ^jjMl j[>*« sjaUU 

J>!^» L A M A j!* J* g JU <_^l |JaJI sL> »JJ* W* 1 - 6 O^L ^ -J ji^[ 
oUjinII LjtJj&S ,y> SiUx^VI oljL> £*£sy 0-*^' J^swJI ^J 

oU^llj oUji«i! j^V ^ OjJ.^ 1 Ojlh.^Ij o>WI If- ^L ^^9- 

£* aiUdi jt . Lufli *kJ! jj^k* j' '»i*^ °W*U jO" "L^ j' C^ 
.oL^UI jl oL>II $\ja ^*^ jA\ f Sfl oUMI ^jJ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



(Jk-J £-»b j*^ °'i oU^JUJU LsrJj&i ,ji jJu^hi] oljjJaJI ,31 
ZaJ* ,J Jj\J\ Ujji js$s ^J oL^SUIj oLjiUI £\y> jfjas Jjb. 

<J> Iii£» li^f> LfL-u." ,31 JbV LJUiJIj JUjUVIj JuaLaxS'tfl IwOsilj 
.^Utl pJuLdl i-£ji JUJJI ^ jt^waJI J>jdl jfM itUS 0! • LfJl*ci 
. r JOsJI ft US ^Ijllj <>M i-j£ ^i *D! Uiij 



^jlftl Ju^O JLtx-4 ,i. 

U • A ^>j N 

ua'a^jU t 



u 
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2Uiill 

j*^l*Jll oUjIaII fi» "nut oLm 

ou>aijUji;i -\ 

oL«jL«II JU "*JS Sjl&JI oUidb ol**a«JU >e -i 
ULaJIj oUjixJU i>j\y> iiiivj »iLj -A 

ILp-JLI Jl5Li^l {rLJl SaUl :Vjl 
S>^li il*JU Jli^i'VI jrU ftiU -Y 

jjj^jaxJI olihik" Jj£ti*J — Y 



w 
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Juu ,yc oVLartl PILL' i\£i\$ 

oUjixll I^n^Jj^j >U»c*J oUja* 

XiiUsSVl olaJt*ll -V 

i i ji^li 4 -diciJloUU£ , )fl -o 



\A 
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2UJUUI 

djUjJIj £>lxtL JaJjJ j^^aSllSJi Vj Aj\j£j (yJa*) "tf pj^i oUjLdl 

.jJli> &\£ L^a jjiaJ ^j! «,« JxUxjj 
y-ax)!j ^pxjjJI 1*^1 i-tjxiJIj ^ifl jl>I_jj j^JDI oUjJUii qjxJ ^J 

.juuJI ^-u j*Ui ?v-<»lj jj^^l j-j^j j*M' r^ tj* k>***j ^^* bj* 
j^ j^oiij Lc |*j>aM dJjLJ! J5wJj i^Ul'VI ^U jj*S1jCjj iL*ixJ! 

ijiJI LfU J^ii ^xJI oUjJUll jjI^Jj ji ^i Sj-^Ull S^iDI u»5"lj jjj 
.LfaLkaJj IfJJDj LfcLfjX«(j LfJlji>[j LfiJ-L*u»j lf»u*^j oLjLdl 

olyLail oLlEjj jJj^wa&I »J4>I j\ iJVI oLmiU-I alii iliol ,y>j 

L-^LVl jJliyij oLuIl Jjlc L^jLlajj oUjLJI co-<^! o!JX>j 

jLijjI L^btf ^ $> -^j .*IaVI ^i ^1 J>j1I OjIjj J^c jus*; ^all 
j^«L!j i^LuaJI jrUVI ^i "robot &mJF l/^ 1 O^'V 1 f 1 -^^! 

l^jljiirtlj JUjJLaII (JLlSo^l j^ S^Ly* Jux«J (*-«^lj JjJJI (>£• plijJIj 



^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ J\h jxJ Jifi ^1 "^Ij'VI ojJlV' ^Jj Jic JJ.U j^j 
jLJjjJI ijjJ-l j-* ciULJI jiJJj Jiaj &> j\jlj!xjj)H\ JjLwj .oL«jJL«II 

jLm-o jl Sjil\ LiijLi Jai (JLc LL« ^Jjj Ji J^>i ijJLi ^l ,>• l^iaJUjj 

jLiafL O^jjtilj i_i>u«aJ| Cj[>Jlu* jj-c J-^j <j*«?Ijw Cvo fjS *>cJLi 

^i 4ilifL«j gJUi J I bijJjw Jf^\cy W^ Jj-^jJ'j U^Vj £»kA*U 
dUJu J** ^i Ailk; <y gi? i^^L-'Vlj 3Lkj*JI Ua^j «y.U)l [JUJI <y 

OljUai.| ,^ Jx.U^JI Jj»j>- ci***- ^ j-wU*il Uj_^tx7j oL»jij>II "ijjj jUsI 

^j^jJIj ,_5yb<dl £A < r >j[>cJ\ IjjjJ? ^ ll£>|jj Lf z}\ 1 * * h ii I ,);l (jjl 
L>jJ_^>J »j_^j #u» cjjUvXj j^jSJ fuJi>til -b»Uj|j JxUxJI IJt* OljuXi 
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£\j> ^ji oUjLctl UvjJjJl^J Jjl>aM/l ^ *JkJI ikil &\ ddly 
.jjuj oU*j^J,Ij oLMf ^i >x>\j£ jd\ oL^Jllj JaJjsJIj oL^UJU 

<y iTjLill cAj 2 **-* £»jj ^r**^ jj*-iJ! i*dyj i**idlj »jliVlj 
^ ijiJ! oLj>j ol£X» (3^|j oL»4j>«Jll »L> ^i i«*L«*ifl otjljl)) 

_J U^ jI ^j-* ji IJLJj ^lif *[>** ^pldl j>tljl! 5-Ja.i**wi UJUj 

.Jui >A>l>wi &\&j> fj) ^ oUjL«II <iijiJ Jt>l {yt iijxll Ju-^j Jjb* 
JjLo oU^Jsrj-* ii-Lsw jjjj J*jJI lift <y ^jJCJ Jj« jiklil IJl> &a 

aJ-Iju ,y 2LJu)l olj^jult 9jMi ^«^*JJ {^wkLiI ijj-^ L^iisLiwj 
* I5jJ! ^j oU^Utl JLe SjusxII oUkdlj oU*a^il yj oL^Utl 
ol»yjiil oL»if juljjj ii*jJl*Jll £* ^JuLcdl cj[iS jjbCj ^Uk^VI 
S^Jol! oUS^I ^ ULuJIj oU>UI ijl^. iAi& Silijj Mjj^I 

jl^l J-^J1 II* ,y UJjU oSj .^1 »|jj ^JJI J^JLlU S^HI oU^Uil 

6J> J JliCLw| Olijjwj Ul-Uj UJl^j oLijJUIl L^jJ^iSv *4*(ju jjiu^ 

.oL^lilj oUjLJ.1 j5"l_^« ^3 oLvjJ^^I 



Y\ 
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l^J ^ C!f zJI »^*aJI JJtc L4JI cLo- ioUjJUII j^xc J&e CJlS" L^JLj If^ix. 
.oUatlllj iljiVI £k*Jjj X^-LmJLI oLjLdl JUIhj I»-jij *^o 

_U j^JI UiUxclj oLjLJJ oU-UI JL*Ludl Ic^JI ^1 US' 

.t^a^UUl »L#»I |«JL«-« Jl>l JjU Cv9"fcw»l |>/3JtJI LfrJgHJ 
LI .C>jJal\ oUSnJIj Lj^Xxll JLilll pjj^i CsIUjj (jr* 3 -* £)■/•* l>* .Z*^' Oljb 

:.JLi L.J UjuJlsS 

:oL>JUil jIj^jUI ~\ 

JS - <y gxjf If X***l jS^i ^^xjJ 3^1*11 XJU.I <y i>oui! ola^Ld! 
oljjiixJI i>t*iJ S^**^ oVjLxi JjIj^> cnUjinII ^1 L5" .L^^AJI n^b 
OjUIl J>IJuj »JLjJbj-l oLouikxll pjjjj JUll Ujtfw <_^JI li-jjU-l 

^fi LoLfti rLw»l L^jfly jl Li .Sj^bul AaLA.| ^JUw ruay ij Zj\ UjUuLJl 

.JUI j-ij (tJTIjJ JJU jutIa A> 

r^^L/l 4j>»5j Jill I (ji J>juT oUjinII ifr**! »j>lij -Y 

jji JUotf Cow?lj .iiLUIj -lil iljilj JUI ^Ijj jJUjJIj ^jVI Jj»w« 



\\ 
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jl "oUjLdl icli-s" <Ule jikj jl jSw U IKJL» ju^[A\ £aZx1\ 

iu*>lj Salil ji5l kwii jl j5\*j * Lil jl otJlXaj ^» jiji* jj* LJ 
jllc LjjJI j^ ULjJ! jl L^ .oUjJiaII iiU?l i***sj J^lxllj o!&dJ 

oLj jl jX»J (yJUAil i j jjO O L« jJbuJJ Joli p~*a>\ dui J5U A^&J .j**^ 

jl o^JLI jl jJl^.1 <y jl Vjj^V 1 ° u w ' ^i* 3 <y ^ ^At jf 

^J? J> jl <Lc|j^>.J 5^ Ijj uUjil jl c-^litll ^*j laJJLG jLc>L>j ..^jjLaxJI 
kityjLali dUJbj . U p IjSi-l w . j .' UaS j jjj>l j»ji> ^^-^-1 { yaJ>JS .Jub jl LU^ 
IJjb ^j .*l~aj> dJMl*l oj-*^ 0' 6^H ^"^ oUjljw jl S'ly!>l "it- \jj 

UjLiiw! j£-w <*Jl tit**- Sj-^S' ju-Jj juaaI oUjJi*JJ jL JjjUl IuSUj 
:oL4*tl 24.Lm <y JL^ji&sJI dl^cull ^ -T 

jj-aJI ^^U CjUjIkII L>jJjl£j ^ 5^1*11 oljjJixJI J »,?■»>■" 

jjJLJbdlj OjjjiJLxJIj jJiljJIj iJlji^jiJIj I5"jxjdl *ySi\j 2-JljijjjiJI 
*j| VI .oUjLdl JajCj JUjjj ^j>iJ i>UI Jj'UjJI ^ CJlS* o-j> 
oiki*j jjiJI jjj^wiiJl ^ J±»ajj Ijjiaj ji5"l l> /jj>l ii*-^j L^JI CuLwtpf 
l^JljOJj ola^UI J^ <y X~^l JUuUj «y ^>VI J^UjJI ^ 

LnJJLc A*c>l> <U«Jb| yj^wjkNjI i Jo*J 2^6>Ul| ftjjb < L^i»jXj l^Li_)>uj 

toLsjinII Jj>^ j-oic j-wai; ijj-iJ! j*^-*^l i-JU* 6' 4>* o**^ 
Li*jJ jriji J-d2 IfilSUI ^ ^yJI »JU>jJI tbVI ju'L Jj*#SJ\ j~juj 



vr 
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Sjjill" l$JLc jlM ILuj 3LJu»- Ji cJliii ^yJlj icLoaJ! <y J>JJ ^1 
1 ^5Uj ^1 oUJUil L>jJji£J jjp-ltl (^piJ *i.j£j LjU .L) fty>Uxll 

Jjl2 ^1 oUjM! (^yLc LIS* »-Ui*ll oU*x^Jllj oUidll jj4& o' 
^1 XLiWIj .j^Ull **z*l\ l^ j^-wO S^lk cowl *lf! oU-U-4 

«J|. ..ic^jd! 1w4j5U.| jJLailj ^uJI £)[fj£j <iJ>Mlj <oL^Uxu("if!j 

&i> Cotw»l oLtjliul U>jJj^5sJ pjj-j Jul *i/l JIXxj -uiHx jl <LjjJU i-***** 

LJ^I J4JU i.,ti" Cowl Lfjl Jj ^5" j> jjJI LfJji Juo*J oUixdl 

iftj-uJIj iSjJI cJlksjj IjJLJjjJI oLLjJ! i4.UI o*}fin *Jl>OU*J 

.* I jAZ+H Jl 1 J 

^1 iJVIj hj&J\ oUjUl LILw JaJ j^^JaJI <J oIOj jj^f-5JI 3)4*1 

j^jo U4I* Ji - ol j^*^ * It** J*- c*^ 1 ^'-* 0^7' c^ J^*^^ a 1 " 
jU?l jy Uw L4H5J ^1 J*^>JI i^-«l lS^'j ^J oLtjLuJJ nJUM 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



oljjiilJI &_}> &£■ dUJ ,Jt\ Jj-^jJI {j>-*\ Jij -Sj-iL* lfriLJa.7 {£j 



oOLJI iy> "ij+S oLaT l >i_)fl^i »*U£JIj **«xj oljS'li oli - 

iijjw JLc SjujuII JL^LJll oLojJL«II 2JL\ju» oUL-e JLia - 
^ ^j-iJt ^a'-»Jl ^-* ^s-^4' ^^»jA*^t ZJ.^*- 4 v*JLljI J-«1£j - 

L* lfj> jj jl 0^*t> •**J^' iUW ci^l iJLel Jiij Ifc Jjia-iJj 

oUjLul *iij ^ »Jbi> iijj«-« r^Li J^£-$j Ij-Luu jl Sjuju* oL»_^Lw 

.JLJU.I 

OjUIIj oU*lxll J-*e»jJj Jjj j^i J-jJ _^iJI ^-» s^^f iii -cj 

Y<5 
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oL>dl wrt La>ts' I^Lj-jaJj oU>UI ae>j ^i U.UJI iiill -.> 

. jJI. . .yj^JI <y*wj~»j i>*ijjilj oLxSUl * lutj 

jjijw o>^d f»j *1*WI ^jiJI j^j» JiJJ V ^1 XJlWI 2ii -j» 
(jpSk) c«*jA^ |t4Jl i^l L& ^.jj^b oUjinll JljixJ ,y ^j 

JUUI j^S/l ^i JJ&SJ J&\ Ol^jtl oUw*! iXy.JII fei -j 

.fc&f UlSor Jil £* "»» USUI olS i>od! Uij'V! it*J Jl oU>il 

U^fc, SlJjJJI ^IjS^Ij jjjuiJI oU!>Jj ikJLtll ^lj*Vlj ii^tf 

Online j^M' Jj-^l &> 0* -rt* 3 * u^ 1 W^ 1 .** J&^l ^ 
?twaj Jj*» oLsSUIj jJ_^dl_j oLsjixll j^Ij-» o^ Oj^*^' ^^j 

ol>Ull JlL tJj*. JjUlj vJl5vll jy Vj^JI oLl|jJlj JUMiMJtJI 



W 
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cj[juJ\ j oULJI oli LjuUiII i^Jll J ot^JUl jS'J s.^-aMI 
^ IfJI £b*J $J ^all J^Ia £>U>I ju»U*j JielLi ^ <yd| »^£J| 
j-jlfiil &X»J «-*.»"' J ■•»•■- t l oUjLl« jS"y» jl ILxSLj .Jixll JLc 

I*cjSfl ^i ILlf ciLjjjJIj gfljll ,^>-x; oULuj oUI^^JlJIj 
<y XU*sll oU^UI Lj-jJ^J ^L^l IJjjV iucjl <y oLjLuil .j> 

£^S* jjic J-OU ^1 IJLuUI OijJLdll JjL»JJ jJj-w^JkJI ftJ^SJ-l 

. I4I4 £jJLjtf*ttil j\ {j+jtj&r m*\\ Jju It-J LfLu^yj LfiijiJj '"'Uj IaI I 
i-jy> ^ "ijj^i J {^* «b l l JLsSL* j) oUjJbdl _}^* Jl Jfcj Jij 

j! lc_^ ilj^ JLe J^LiJ J L4JI ^ JU.I JS^iil ^ iib^j 
Ifei ,jijj <i»*> UiuU jjfjll jJj^rt-iULi J-atf LJj* Sjlfi Jle J*iAJ 

ijj-lJI (JjLmJJ oUi_^*^ Jiic JL»l> ILaj oL&II /j ,> 1*U 

ilj-UI jl ImLJ-I ^j~^ JLc pjJI if&J .SjLiJxi JL>I J^U- "Aay&\ 
O^Ullj Jjl^lj y^Jlj J^JIj ^J\ Jljjf JLC J^iJ Ml, 
Cil^Lallj 2k«*ll oUljk-Vlj J&^Vlj >.JuL)l Jrfl^j oUljkvVlj 

LfU JT ol L^ ,iil^ ijuj U> ^ gajf I4I4 J5" £11... JLJlJJI 
jl (4) ILLJI LUI j| tfj oji>j ^Jl 2JU.I lJjIjmj oljJ- J^u-j 

Jl UJx jbjjj U-X^ ^ f jiiVl W^l J*« »j>dl iJljj^i Lj.^1 
LUL** ^i JJLaj. V jJuuJI L^-* ^>U «i^' i^^^l jl ^1 .j*$ a> 

^1 »iJl*All ;L,Vl j^w SjtJLy. ^ J^ iJL.Jbl| aJjl^VI i**^l j>« 

-uJjJ j^asL ^JJI 0LJ7I jl ^> ilitl r l^l ^ ^UJI ^i cJlktf 

YV 
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liy»-«j Ij-^U jj&j lJj^i HoUJI JLiLI y Jali l*.jJal\ U^JI jJLc 
+3*jJj2&3 .UiouJ ^ji JUcdl ijiJI «|waj <-J»j*u LiT .i-alf* * tal 

. La,»l lj^>U 1 .,'ux i ^j j , ^ ^ X Jl 

^>(j J^a^; I*ijl» cijIjL^j ^^U J^jl Jj j ol_^U> a>ljii«/ *ljll! jicLoj 

Jj jj>Jaj °^Wi 6"^^ Jjl ^M-l Jj-^jJI ^*li A^UI U"V4* 0_^i "*** 

t jl IJI^j^JlJI *l_^ t^j**'^ t^ULJI oUU o? J-^js**!! ^ 
u »aULc**i il jl »!-Gt^ui^U Jx* y^^S ^ylt J-*^ lJ_^mi JLil^>j.JLt.JI 

.jLJUJI 1Lz£1I Zi*j y 

:iJU*Jlj oL>dl ajI^ ajUS^r »ilij -A 



Jl^jj oLyy ol^i> o!^ 1-1* V '^ -v**^ /^j^ .oLjjjJJ 



YA 
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JS'ULi JLt JLidL! 2LtJLisll oU^JUIl L>jJ>£i pUioJ jLisil 

CjLIjJU CiUjJIjlJi) ^JlitiJU ol*3jJ ^j dl^^Jtf Ul> JUbUu 

* * » 

V Li" L.j}UI JLilil ,^-aAi. ol*jLJ,l ^Juii^u^ ^ ^ jl IS tJ *g 

jl oLaUvX**tl.j oliLiisJI (y> jj£ ^ <^*JJ (_^ill>Ul CJji\ *fl jij^J 

Jic U.1^. Uuju OjJUjuj l^**-»fj iihivll 2LJUJI o!A*d! «y »,lyUI 

ii x i iLas^iksilj 3j*j^JI oLixJUj ,3iJ>*Jlj oL»jJl«II jSl^ ^yiJtf^Uu-* 

LJUi .JLuijjJllj juUII oLs£ll pjyl ^ U^cc jjil ojcuI I4JJ Jj 

,^c oLIjjJIj ol^SUIIj jjj^I aUcV Juwjiilj juUI oLx£ll .Jiki«j 
LU* Jjl« d\jtj^fjA ZJU ^ US' -4J .UJI .UjjfcVI oli oUj-i^l 
yUjVI -ijk&j ^Jl ^ijj jUu^l ^IjL-jIj iSUJI i^jlj ilJI 

'iX^I 0U1JL- ^aU; ->• 

oU&lj jJjxllj oL,_>UI jSl^ Jl* 6>j-iil jl <MI Jiis«i V 
»ijJbo» j^u; ftjIiVI ^ j«i«WI iS'jLi-J .»Jui> olu> jjjijj ^JLoLiJI 



n 
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aUjI JLL* Ojw>I LfjLcjJ Ails' JU oUjLiil oL«^ *j|j| 

gJj*-VI Jl Oil ILJU.I »Jl* .^d> USj J>XmJj IjlajJ jSSl oljljill 

*. W'j **L*Vl> WjJ 1 J^Vl U^Jll Ujjkdl oUidl JUol* 

* * 

Jj&juj £ijf ,yt jljJj Jitf *j— t^LnJLI oL»jLdl S>f>l Cow>l 

Oktf ^Jlj LjJluJI i^UI jl LjjJI f l«ll & Vjlj Sjjadl oLJuJl 
,Lulj j*jjdlj oUjUl l>JU>l JL^2 jlkll Ua ^j .J^l^. J** 
Lw^U'VI utflM .la! Jl ijJ&JI r L4L r LiJI ^ ^j oL£JU 
<^> i^j-iJI JjuJJ 4|jLa*JS" U-UI Ijji Jj^JSJl U-i v^ cr^l S^iJ^I 
"ij^UMji ju-4j ajjj <ydl oULJI jjoj iJux ^1 U5* .oLjJLJI ip* gXj 
Jlc JjJuJj JJLiJ Dl> J 14«m U iw,,- oV-Ujc oUJUI j**j 
Jlc ^ $i L^jc^ ,>. ^sJI cU^Ull »j*>l oi» ^j -f 1 ^ 1 
• L^jlilj W41** *-JUlj oU>dl ^tf US' L^Ki jJisi oU>ll 
Jl in^uu u-a^cuj >^>Vl fti* JjLiJ ^sj| UULJI ^iJI SjAS c*»o^.|j 

l**J*[>f Jc jJ***«M J-«l*JI C*c*-»l A-JUJUIIj i*lJI ^U*^l 
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iueLuiJI »jji)l (jjJLEu' ^1 ,>5w I* j^iii Iju 6^*>VI *U XjUI (Ji 
J&Al ^ Electromagnetic i**»J»ll»*ji^JI If-Lil O 1 ^ <j^' **^' 
oUjiixJIj Holography c^W^'j ^L-^yij ^iljiyjiJI jtj**sl\ 
*#b% Telemetry «**< £>■* oVLartflj jliljJIj JUIiVlj ol>Ulj 
Printed i£*i*IlyljjJlj Transistor j^^-J^'j Vacum Tubes 2*^1 1 
ULtl^iJll j_JljjJlj i*Jfj*iJI vJLJVIj Laser jJ*^ I i*-Alj Circuit 

• ^*j**J Chips <y^J'J Integrated circuits 

oVLaj*yi JjLj c»*w>I juLi i**i»UI UU ^.i.wu>.i| ^ Ul 
si* OjUe>j lil&dl iUj ,«j»cM yuoj |t .Mb7." Zjjjij ft^uS' jjlu oIS Cjw»I_j 

liJjJI JjUjJI £w~su cr* fLr**^' olu*«j>ailj oljjkdl OJif* iSj 
iljjkdl oUJaII L*>Jj£j ?j^>l J5* ^AJ C*«^»l yjJI Microchips 

.oL^IaII (jJLc JLJ** BjjiiL«jj SJbJUfc oUUjij ol«Ji>j C»l»tlU rtjj^ 

,^* £**j* <j5vJ Sj*oUll oL feu 1.1 X*w/Ldl ^jiJI oljjiizll &i* c*^a3 L5" 
yJLIj Jj> jiA^j 6***^ ik-ta Ifart-UJj 'hljj L^XjicLsj IfjvUS" 



n 
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vfiljuj .uaJIIkJI fr» jbLlj oliljjVI %i\jj <y jlcLuJ v-JU j^j^. 

iL^tdl oL^LJU L>Jj£s} ^jjjjill oljLo- gib* ^1 jLlcI j^Uj 

. iljsSf lj oLkdl JJb*« (jit Ij-iU Ij^jI" jjj; J^ ^ Uiil 

viuj^.1 »-»x£il oL&j juu ^» o^UuVlj »JojJ-l JfcJl ji^ iaAj 

. uc« U j.'.o 

j^Vl Uai« I4J! CUci ^aJI UAjtl ^^1*11 £• p^fUl II* <yUiij 
u au j> JCf n^fU ji>kj _pu "jSwJ^JI" -^JlnJlj JilAillj ^b^ '-^^l 

»J4 c^ O^^b oAMj oL£JU *Lu*V oUjWI U>>)j^ 
JJUaJ <iUi <y JuJ^uJI oUidlj <^b J^b gky^Vb ^-i5cdl 

viuj _yj^«XJfj ^UjXuiVlj IfrJLiJI oljJLdJll >J4>lj oLjJL" j.liicU-1 <y 

JLJJU 



rr 
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^ L»JL>vlJII oU_ t i*il [*>j)j&> {S-^J O*j/l>uo JpjJOmJ ^1 ^aj 

:Ji Lc J^lj 4*ji L A, *J ^ oU&lj J-J^b oU>II j*V 

.JLJfjJIj ijij-Jlj LyLiJI oUjixll mJ^cu*j ^1 oULJI 
ribswJll J&aVI £ UJ| »aUI ;VjI 



.LJaVI JLjuJll JtS^i'V! jrUJl SaU -^ 
Administrotive Reprographics 

iJjuj jjJJl I*iil JjiicuJ r-Luii^yi ^ olj^^iaxJI |^^».?jj B^Utl 

Oil j&\ £>L>Jj£d\ &a Uj^ij Multiple Reprography £"*^' iPUi 

oUjjjJIj v^tf likktl oL>ai Lxjl jrbJl ^j JuU ol^Jtf Jl 

Microreprographics :»>-all ii*~il Jl5^iVI ^b'l SaUl -Y 



rr 
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»>oall JI&&I j] IJLoll Ol^oall JU JUjJI lift J^J 

tArfJlWj i**lJjiW Jail^-b pLijjSUl |tJa? «yd I... Microforms 
tpttjJI gjyj ^bJV v-JUV, ^jlil ^ »iU r J^x-J_, Ifc^ej 

V/Vl ^ ijil^ jjUjJI ^U;! ^SU. U>U>I ^ ajI ^> *^^U1I 
.ol^jJUl! J Jail\ oU>jj oL£ilj CiIjjJUII $\jA 

**j* &ri C^i J>^l CAR jt*as>Lj tJjjwj Computer Assisted Retrieval 

:Sjj-iai iu-ii j&aVi ^isji ?ii*i -r 

Publishing Reprographics. 

ilrtll) UI>jJLJJI i*U»Lithographic Offset hj**-l i* 1 ^L*J*~J' 
fc4Jj Multiple Lithography iAJ-slI (iiUll V'kr^f i*^> t> 
ikJ_^ icUJIj Computer Typesetting >!>«*& ' -^Im J^l 

.Laser Printing J.>"l 



rt 
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: Ju U*i Ji»jtf oUjiidU J-asj L*j 
Word Processing ^j^l j> oU&l ^U* -S 



?J4>I mJJCLuf OLjJl*ilj ,3*5^1 J^lj^J ^l^SUl £y* jjS 

»j|j| J-k&j .I*UJI iJLaJI Oli iijli'j/l jJttjJI tiuJL^j rUj| -I 

Jiks*y| &A Vj^ aJI ^lyl Je I^jU^Lm J-ck«u Sj*c»UI] oUkdl 

fTeleconferencing^ 0* ^Jj^ *** ^^w^ £0*J b&j "^jjW 
»j!i! Jl* S^ij jUl oLkil <y oUKJI 2bLl*w olS^i jLictfl, 

JUJL1 li* ^Jau -UiJJ >yj^ll oUjJluI! jaUm Lf U > > ^-»j Uijl^ 
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ij! ^\ jL«(U*yi oUSU) 0»**\J> jl .>'&■* <jJ*£ oLLJaJI »JL» ^k^j 

Cffj\j Word Processing oLl£JI XjLIju ^ Ja^xII JjUu Ljic, 
gttj LfU JS - jl Ji>^Electric Typewriters **frl j' ^J^V 1 i * J ^ JI 
L$ s/li J* L^ J5 - J-^iiij ..U^Vl ^ XJli.1 ^UjJIj oLlU! 
^Jlcj ,L»4..djLdL» *-» JjLJ ^1 CjLuIzJI *j> JLaJVt ,yt U^J^J ^5Lo 
ji^j ^ *jI VI oU£JI X4-U L~J ij«SJI lil&dl ^ ^1 
J US' oL«jJl«JII &* 1>jJ> oL*^ JjIjj ^^U ajjJUj jJUiiijj juIj^oJ 
.aJjl^WI XjL&I Xftl <y Jlju ,>* Jil -dJLi; ^5 ^j-i^l J>Jdl 

:Jlj^ySJ\ oUuJaJ Jj£t&uJ ~Y 

^1 !*>uL| Sj^JIj Iku/^lj »jJL<aJI ^J^jwaSJI tj4^l jUWy X»«uxJ 
CJlS" £-> oLxSUlj oL» it,!*!) jSl^ jyi LjjUl oLI+jJI it lil <J .Jl^ZuJ 

MARC Ml »*J^' i-rftfl g^^Lrt pl^a-ii ^J^V V^' "I 
Common Communica- 4^' JU^I j£«i _,| UNIMARC £*^ J> 
&>4) Boolean Logic <>*W o^' lP^ J-^" W^J tion Format 

.oULJI oliL «-**Oj pk'^ u 'V'-' 

oUjUl jS> J^S ^ *lj^ j> ^JJI ^j^V' 4l»j*M ~V 
ol^SUI ^ ^ UL> i*JU c^J jA\ IJ^I ".jUV! ^ -.> 
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U, oUjUl jS> J I^il UUlScdl LJaVI oU>il ^ -j> 

. Uj^cj JjjJkJIj iljiVL J-aU i*£y Jil jyt AU.JaX.'i 

£*U iV W" l> Online j^^i Jj-»pl oli oULJI Jxlji J5LU 

oU^L* SjiS ^1 Compatibility J*L»*JI oLL«J i>U.I JjLu oL.jJlj.il 
<y Ji«JLi jiljjdlj JxlisJI II* rbxoj . Liw OJLxjtfj J-cLi2j ^^J icjli* 
OULJI JLcljJ ( *-*-fli lJU-& ^U jlkdl li* jy» .J 2^. 4 ..«a.ll JwljJI 

jl*I_^S J— SJj .oUjIaJl) XL«l5^ajdl iLajjll u^Lul ^-»j I^Ij^XuiI; 

oLikdl j>« j&*2 jd\ Command Languages .-^1 olAJ *loiia«| -I 
ZJLc j^ju liUljj .oULJI JlcI^S .liiti^l J^i ^ijj ^| c^kj Cf xJ| 
oLj£ <y |jt* i^-. l^ 2L>UM ^Vl iiJj oULJI »jiclS jLx>| 

oLuL/'ifl &> j*Zju iJuJI |i> jyj X.juJaJI liJUL iaJbcdl J-JlyJIj 
oULJI j«»LuJ <yu3>)l jl ^ylj^jJLJI v^lr^l J-** 4 ^k-^ f^l i^WI 
oLajLJ! ^c <i*JI oL^l^a**! .sLul j_^»j oULJI oUL iJX**j 

Database Management^ ^ W ^ly b' 3 ! f^ pU*^lj jL*>[ "V 

rv 
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* * 

fjji\ f£uu> jl JS" g« f o^uJj Ul> IJjU j^ jA\ System (DBNS) 

?jli! ,♦& (^kiw J-jl-1;j .oUjJUIl oUj^ jU?I <y UUj ljui* j^is 
oli^jJI ^Jj ya^k ^ 2u»^l c^Uyi i^w.ljii JLe oUL*JI ju&IjS 

tArtificial Intelligence^ ^Y' *^^ t^ 1 jO^U ^^ J&! 
i^*JI v*JL«lj oULj JTLaj a-juJiJI oUUI J>Uj o^Ljt-* Oj_>kr 

SjjLI jjajj Decision Support System jU*H W^ f& ^jl^ ^J 

=u^« ^ 1^*^ cr^' Expert Systems 

tfJU Cw-l* ^1 ujLui^I ^L»j 2ib»«ll oLLjJIj +kJ\ £>J * 

♦ * 

.oIjIjaJI aUjI U*x jU»! <y ii^LJl oULaJI juiir * 

Data Storage Technology :ol*LJI &&S i^Jj^s - i 

hs.J\ uU-tf, . Vjj^UP oL£ilj oU>dl j$V J&u cu^b 
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Optical Disks -'V^ u*W -J 

^ l4**«> jiij L^LdJ ^ JlSLfil ^^U U>ljJI <y>itJI t/'jill 
.iJU ifcj*uj LJjjiiOl «r>«-J X*gLtf jl JlJj V.j. . . ^1 VOj. . . 

: JL L* IJjJJI ,y>lj6U Zi.Jj.1 Jl&aVl ^j 

Read Only Optical Disks -±& * \JU V^' o^l^ 1 * 
. UK L^JIjlj Uj** ^1 3LJJLJ ^l/fl * 

Fully Erasable Disks 

Write Once, Read Many (WORM) 

^ U jJljpij J&iVl ^ ^ oL*T Uj-iJI ^Ijfrl &s**j 

Lf J&J&lj JSUjJI Jj^l ^LfjS-ii J-asi oL-^aJI (jiuu dU* JljU AJl 

Magnetic Media *k**ll J*JL^I -v 

:JLJUli IkJuil JaJUjJI <y JJU£> l~i»Ul ol^JuJI 

Magnetic Tapes .ik*UI *M}" * 

Magnetic Discs -i^il ^\J^\ * 

Flexible Discs -^1 u"!/^ * 

Hard Discs -U^l u*^ * 
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i^J^cdU J^oXJ i jSJ\ OujJUdJ! fj^L*-* h'i,*\\ ^^jJ^aJI *>\ji3 

.XJliJi juU*^/I iiliSj iil^J ,^/ai-j ^ *i^JI Jlc & l^yuaVlj 

Micrographics Technology ' -^*MJ ' ° !>*— =*l I L>>lj^J -.> 

Ifktjj J-atf 1*>!&w4 olj,_^klj jLJUaII oljjLdl! La«^)jiSsJ jje 

Computer-Assisted Microfilm Retrieval. 

.&\SJ\ JUj!j JI&&! JUjI ^ - 

Document Delivery 

Computer - Output - Microfilm (COM) 

L^jjLLuJ iJliCoJ J JuasaJI! jl .jtwXuJll <iUS JlcL- jJj . Ul *jyll 

14>L&hj jjill OL^iJtl J* Jj*a>JLI Aij-fJ j-aXi»-* Ojlwb LfJj pj>jJIj 
..AyOuJI jl JujLuJI Ju>u JL* !&LJ .XJjail Llfdl ^ SjJtL* ie^-Jaw 

L^u oUjLm ^« jl^U*j L Je J^aai-I XJlx^t ^ISLJi ^Ijju oUUJl 
oLyLa>l JjU> ,>• i.u,iatf Uj oUL>*tl »i> JS" Jlc £^^1 ojJ" 

ol*jJL«il ^y» Jl oUjLiII oUj* cy> wUii*-il v**-^ o' «-iJHI 6^ 
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<_^-aki ^Jj****" jiff J*«*j? &J> i>** .oLijUll j5^ j| i*x£ll ^ 

2^11 jl oLt^Ldl jij. c-iSUI jl JjjULI o>i^4 *-<jJ> JjlfJ jl jJL-» 

Jj-aJ-l £*• ^^oiviJI Jjl£-»l cj* £**■*! ^Jj^l &^{*i >Afi[>» j>« L^j L»_j 

.tfjji V-A^^J ii Lull <y Jkh Lf* l4>b^ t ydl oLjJl«1I ^JU 

iu jl> jl L^SUI jl oLjLdl jifj* j>j+?&j JLsJVI ^ »jJuiJI ^x»Jj 
31 . . . tj^Ull oLjLdl »j*l^ jLii; (^j-a* iL**l oli LJjJLIj oLjl*ll 

JSLiJI ^ oLjLJI Jl>il ij^ij . lf< »,yiL» ILaill UxUI jl jytJwJJ 
^x. L^l» ^jiJ.tmitl j^JI »j«L« Jj&j L>jjsSJ| pJl*j IfJli LJI *jjill 

.^>'^l oVLauV I vJU jf uL-L^JI <>> 

p iia-J Telematics J' Telecommunications ^ !>* oVLxfVlj 
oliU. ,>. oLjUll r ^lj JL-jl J ££ ^\ iJLjyi JLc XJVjJU 

io^ll o^l&lj a>Lisll< oL>ll JiJ Jujui JUrtl o&Jij 

.oLjiidl JjLJ JjL/j ^ U^jij i^Lwdl jLiVlj oLijjj^LJllj 

oU&JI JU i-jull ol^Ull JJL5 Ul> 0&-7I «i jL» JiSj 
.lujuull JLxrVI jjL, J}U i^j^-il oLjUlj l^s&l ^j^JIj 

Jl> ^1 i^jLlJU C os. ^ 1 itj^oilj iJjll oLjJbill JiJj CHJ^ oj 3 * 

. U4 Ctf Utflj 

^1 jJailU oLjJLuJll L>jJjj^J cAx> oUjJUl ol.i> Jl** ^j 

^jjjl Jii |^kj Jlc J^JUJaJ JJJUu Cuu-jJ |J pUjVl Jilj J-aii 



i\ 
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LL-f'^l awjJLixJI Wj^J tj XlidU oU>dl L*A^ JlUI 

oUjUl JJLJ ISjO> ^mJ| Jtf> .oIjmAIj i^ll J&iVl Ji* JU 

JU.il *-JL-f s "* W^" .A^J .olj^Sflj J&iVlj ^^-aJlj, ikJ^l! 

. Juj ^-» Lfll'J iL-wj^ Oj^aJI »j*tx**J jjxll oUjixll rlj>-|j 

Jiil 1*ju*i> »UaS' aJJ Jai ^JJI i^M^I Jj&t&uiL JLauVt 3LJuc Ul 
(jjjk ^* Al>^ O^VI ^ n^>\ n$J>k3 pUaJ j^*j cf^b ol»_jL«AI 
JLaJl »Ui J| .ILuJI ^yi H^ oA> pU*^-[j >f>s4*^^ *^ 
U^ lij^ LLt ol^b J&*% o*j^\j oUy I JJUJ UjJu- jiSl 

pJkM&yJ <ydl o^L*^l <y j^l^tf J*«Al jJ» *LaSfl JaJ jl J;.» M .ifUJ| 
^^fcijJI Jj_poil JLL«a OJxLu JjLi .i*jJi4J! rLuiluiVI dVI (4*3 

p**" ^ cr^' J*— ui'UJI $#>lj Electronic Digitalization cjrUr^V' 
oU^UIj jJWjJl ,>!>J <y OJl£JI j^ijj ^b^" ^ L^ ^iSUI 
j>£*JI <Jlj-iVI ^jj^ J^LsJIj «JLi/yi o^Ajw JJiJj itJjj^JI 
Ul> jAxzi ^t,\ ^M\ Electronic Mail tyJj^V ^' ^ -j^^' 
oLi 1 JxJ ^ J->juiJ o"ifLsui|j ZJJls 0LJI& oli oljiS Jji jliJJ 

^ j-^J ^y^Lul OjX^ Ojluf^l Ijjk r't - '' -^*J .OwjLul £>-* »j^rt^ 

.S^Uil oL^Ull jSlyj oLkil <y ^Ul JLj^l Olk*-» 

oU^UI LtU Z~ill r LfJJ tJjj&y oli^kJI o^Jl jJj 
J^l Ji> ^x oU>dl JiUj J5fl Jijj^lj iJj^yi I^IS" 
dUJJ olij -.ySy JLaJVI ol^L-i ikwl^ Jitf C<K*J J!}\j J\£\ 

.j-iLii jj-cjjji <^*ii ^^y I 

Oi-l^ri^Jll jl LfjuaAitiMiJ oLi5UI j! oUjJbdl jS'lj^ J~oj ^j^J 
ii*#uJJ iJLc oIjJlS oli oljlf* ^1 j>WI IJ* £l"**HJ •(•4^ ^"j^r^l 
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J&D! i>L- JjJI jJJI JLU JU Ijjg U/b «*LjJ-I tfjj&i] 

."WiiijIliyjUl 
:oUjl*ll l^jJ^^J fjiAj JLjm iU^J 

^•iiJI JbJI* L-f ctfLrfilj UUtij <y>cdl oU-^i J-*L ^j Jj'V! 
oJlDIj iuuJl XLa.il I L*^ij| oU>UI ftJL^J *b*VI ^L*^ J^J 
JiLtJ! ,y ^JL? ii>Li4 jU»l <y tiUi ^yi o^»i> 'AjU&JIj »^b 



JUtfl 


24.1*11 


£j_}i*Jj| 




oUji*ll iSLi! 




oUUI 


/IxJI 


JJLyJI i*OU 


»Li^.t.uVIaJj4^) 


ouyiuy-. 


"»aj4-l 




JJLUI_»t 

Oj-J^JI -jLwr .11 







oUjJjJI Lj»jJjiSj uaJLai. UjLajt ( \ ) *ij J&i 



tr 
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efju J* Jjs c>UJA\ l&Jj&t J #U! JX-UI J*U ,>* Jk»% 
iUj| iJuc ju-ij? jjj^ ^* JLsSUI ji oLjUl jS> S.ttf IJUij 



ii 
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OUjUl Lstjlj&t |JjtaJ Cj{jjJU> 

^ JzJU j*£ <*> ^j L*-^u 0>N! i ^i 2-*o*^l Jj-^b j-*» ^f-tA i>*J 

<y ^jLJ! m JLsuI iLuj Jul ^Jic ytf\ JuLj ^ «t»L>aJ ^uSl ^JJ\ 
Lu'U ^ jJ^I «-*l>laJI fUaJ ZkJ.^ Ifc JLu-yi y*** ^xJI j»J\ ^>jc 

{y> iLui \t Jju jI XaJ^jI JLc3jI IJLm'jj jii'jJl *Jii<**ui *Jj .J-S ^* 



.JLC 



jjjy ^1 JLJUI oU^juJJ XitiVl t^aju jujl^ ^w jlkl! li* j^j 
oUjUll jSV -J jLI.jU.1 oU>ul L>jl^* Jj&xJ jlAxJl Jlc 

^a)l Imam^JI oUUyij Iu*j£J.I oUujAxJIj uLlUll Jyu-j 



Jl&Al ^koJ ^»ju *|>fuu ^j^V! ^LfjftM.VIj JUoVI 

^ j* US' JaJl^lj jL^JUJf oViUllj y l>j?jiui j^li" oUj^l 



to 
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CWJ yxJJ sjb^l j*jUIj t^wliil asplj? {J* oji oUS Jl XiLitfl* 

» J^0> ,-^aI jjj^j JUilj ftji>^' ifi^tWI ^^aiJI jwJl pJ^OUJ ^1 

jclo L|Ki icL-» "oLclj LJj^SJI Ifty LfcL>^^lj Iji.igjj I4J1C. 

»i>l_^. Zkl^l ^ oULJiJIj UkAl cJljUj .lfj| ^>JU ij.u.1 

.l*jid\ JjJ! J oL»>dl j$Vj oL&ll ^ _***" <y sy^j 

olM* lAL" of Jl LJU 2?U.| ^J J i^UI JjJI oU dUJJ 
LfcUrjX^[j W^J^J J^' J^-*^ oUjUil Jj>»oJ s^^* ^Umj 
.^ji-UCU (^yt-lkiu** J-J jy If; iliu*u ^1 £&»j ( y> L^JLaJj 

&* J^ ±mj> UT *jjl\ J5LiJI Jl .yj-^JI Ji^ IU& eJljl* 
£*i-^ jO^b *^W *j4* cJ ^ • U** jl*is«y!j I4J ^Ul ^ 
Jl ^il Lf i*> LU-» CJV 'tjy. l^Lilj Bubble Memory »>*UJI 
j*-kf Jit jjI eUS Ji" .jj*JI ,>• LfjUuJlj olS^iJI ^^aj ,JSjS 
$\j*3 oL^Jll <y lf«U*xJ jLlxJl jy. J>j oUjUl U».jJj^ 

jl rLJl iiUlj rl»-**JI j-i^lj uLJUJI JyLxj ^axuxII ^ j^iS* **<*«j 

^jjiJIj j-ii)l ^ i*>UI JS'LSili .tJjijaSJI gj^ ^J oU^ki 

n 
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.^71 lift Juiuu XLjJI lujjSJy JaSL,J) ijjj&y 
IiijJ.1 Vj-r^V isL-jJIj 3uJL«JI olywaJJ iu^UJI W^ -^^1 

(JUJI Jji ,>. ^ J ^Wlj 1*^1 o}Ua1I ^ L* iiji ji ^*iV 
**J- JjJD .JLuyJI JjjJI JLLj jjIa^JIj j-m Ji4 l^ju i--»LJI 3u»l>j 
LfUfijV J^l Jo*sJI ^ oL£tlj J*Mb oL.jU! j*V ^ ^ 

.oL^Lnllj oULJJ ^JuJI jiJuJI j>» 

:^jgULJI Z**k£JI oUWVI -0 

.JLc <y 1^ Ijja SiJLiiJI i- : .^^L)l oUWVl v-uJL" 0^1 <>> 
j>* j-ii' ^jUJ .ftjjkdl L>jJ>£sJI l+a^ ^1 o[*JLi)l »y„L-» 
Ji* lc*UI j^ Jl&iSfl plj&xJ <y jJjdlj oUjUll j*V ^jicu*. 

i>l_^j (illjUj .jjJluUI oUIjJi*«Jj itj-ilj ^lyilj JuJui. l l Oljjtaall 

JU-il j*o o>1-jw ^JLII oL^Jllj ^Jjsilj oL-jJiiJI jS'l^ ^ 6jjV-*AI 

jL^L^j ^-woJL*cl*Jll £-• »«bl_)i« U*yui» |^JUjsI ^ iliJli.| Ctl&jij&dl 

.^ LS JujJUill u*JLi"i/l » Laj[_j ^.JL t ll »jku i^j-t j^aJI jUS" 

JLLIjJI ^jjtfl i*»Jtfj J**^ <y S^r^L* c-jj-UJIj *-Lcdl ij4> cJljV 

c^-ol oUjJUIl ** l yJut\jd\ oliii .oL»ji*il «u» iUUjdllj iLtLcdl 



iv 
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<ydl oliA^I jJbcd h\Xj U*U< L^jblj oUSUIj oU>ll ;$V 

>t5i ^ r jj) ^ui ^ j^i jjj .Jujavij *^i u*uji ^i l>Iiji 

Ijjt- dUU o^ J^j .i*«.Lfi iJl>> oUU JU >j^d\ j! iluil 
»I* yy Ujujj .fJI. ..jujlJj^I oln>.|JUj *liVI iLiJl UjJUj-j 
cJljV ^tdl ,JUJI Jji ^ jg J "oli^f! ^ju ol *V| oL.^U! 

LfjJy&f JUol U& LJUi oVI <y> i^u ,J *ii Jl dUS gfjt JLij 
ciSlfc, *l4j c ^II J-jJIj ^Ul ^x. 6l «k>M o+* • i ^ Ljl 

4J1 L5" .jj^JI jl Jj>Vl c^ trri^ 1 oli4 J^ tM*^" ^'^ UUuj 
caU <y jcu JS - »jL&a>J J*s»dl ^ *jf *2«> tolufll jl oUisdl 

. ft i t *.-.. n,^ 2 ^ - -hi « Ol Jll Ow . ■_b .-jC' Ouw 



£A 
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Lp-Jj&j Jj£o*J ,y> »Jl»-Lc U>» J&y *Jli <iUi Ji" ^ ^Jl ^JUj 
: l|j| <i~> oL^IIj jJ>Jlj oUjJUIl jTI^ <y i-Jiiiil oL.jJUil 

.oLilil J-«l5jj IS 4 &+*£ - 

.oULJL) SiJuoll J>-Utl Jbui^uJ - 

^^ Ic^uu (^j>l Jl^-il (_^ oULJI IcLw> SiLcl ^ji |^fuJ - 

.ft^Jcdl Ol>l>-J C*Cj£**J 

IiijO.1 oL^llj jJ^aJlj oUjLdl £\ja ^ jjS J -Mil &J 
.[jtjy ^1 SJuJuJI LljJLL. iiili^lj oU>dl L>^^J JUoV ( yu»u 

j*Jiuu> j-aSUj ^ CjUjLJII Lf^JjJ^J JjLkiJ uiJISj C-^cwsl UlUj 
L)j 3LJVI iil&r <y ^^aSbJI li*j . L^ ji ^ydl Ub-^ldl oljjkdJ Ij^jJ 
J^JLi *^»l L^jli oL^LJI ijl_^tj jJUjJI IU£j ^i Julj; ^* y*.^ 
CiU^UIl jSl_y> (^ o^*j-^Ij ^^kkitll j^l^ ^jj| jljiJI j^^. 



l\ 
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oLj^xll 



JUtflf 



.AmJU) VL-Vl oUjSUl 

jinllj oLmJ-I »o>j -Y 

oL<UJI-V 



oi 
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LJL.VI aoiLtii i/ijui J ^h>^i ^u^ju 



oo 
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«J/u)l <y foUJIj! J>Ull jaaJJI UaL** j* J^aJJI lift &* 4JJL4JI 

.JlfriJ bJl «,iu> i^UI (ji oljJU* ttJu y* jJlc Cols' Lx Jjifj |.^JJ 
.£^JI j>J ^1 Jj^SJ\ »J4*I cy» *&U UJ Ul> 

<yJl«J ^Akkllj (Xy.ill aij fte jjaxJ.1 y ^-su jU^I li» ^ 

I4J (Ji_^*ui o(j*"l O-t ^j* ) \t *-*"*! ^4*^ Jl 1jp?*< J-QjCuS .c*u*J*i 

-IfU t^auJI J}UI jl ?Jl>0> »>f>l ZiU»l ^i iUxcV) lift XjjIj-aJ 
tj'li g» ij*i~e>CPU *ij?j* U-^** " iJ> J ^J o[ J^l J-***" <ji** 

X*S»ji *jL)l ^jitAJi CijJI g*Al ^J <UUJ iCj*« jji (jLcLuirf %»U d)J^i 

Disk Drives o^l/^ ^b^ J* ■****? c^ 1 jOw*^ f& ^ l^J 
Vju, «XLJL» iJJISs^ A^^JLaJI ^IjiVI oljLu-* ^-J tJijJu; ^y 0>I^J Ji 

jlkit 1JJ- 1>« .f &s)l b^ ;iju ^' u-^ *-V^ t^' *^«^' oljUll j>« 
jLsi.yi U* .Ua,l ^iljJI ,yJjUJIj oUSUlj oU>dl jTIj- ^ 



»1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j?\j* Wi. r LkJI J g*y}\ jl jj>] utflfcj iiUI J ^ ^Jj 



JU? 



l>j jJj-^I ,Ji; ,>e oLUS^Ij oLD^lL Ii.jJ.1 iLoSUI Ja*&, 

CjL>^Ij oUUjll ^iuu JL* $t< f^ 1 t* ,X *^f OUUII JUL* jiLsJI 

LtfU dUD .i^yJI LKtl J L«J UlSU j^ oljuj i^yJI UUl* i^iSUl 

^jUU ^>J Uijaj LjjUdUj jjj***SJI »_^>l oL*«U ^aZiXl <Jj^ 

. L<J iLSjdl Juiill J^ULdl «y Jj»-jJI ^jJ^j I4U juU S^ij Jj>xJIj 



ov 
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^UjVb IfUi ol^l *lktlj ?ijJbw ^IjJ t> 6^V' ^J 3 c*^' 
g-»j< ,yJI p(4ll J>jo*&\ tfbju « l**J ^Ij-^'VIjj oUj-JIj oLKJIj 

^*it* j^i «Ix*?w ol^l r/HJ t^'Sl ^i* i»v*>w» oLjL^j ,jlh, iSli 
jLxil ^ J Z5>ll XiUJIj .Ji^ tflat< ^j. U U* J-ju ,li> 

.oLLjJI *IaI <y CSJ\ jjj3 JU JLcLaJ (jxll LJUJI JUj*JI ~Y 

.cJlkfl JO* tfcl^LLwl 

^1 ioJUJI ol/lJJIj LJu/VI tsJW J ^\j ^1 U<U -0 

,»jlcLuu» oU>JL* XiLi»|j ^> j**Ju 



oA 
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%*U !j>; (JUJ! jp ENIAC ^ **l* J&ij \U"\ r lc L&^Vl 
UUwl L)l> Ji^iJj .Lfc ^ ^xJI i***yjjl LujS/l JL>I ^i Jjl^o 
j* Lf "tjA till p^u/l d) 1 ^ .Aha*^! {>• j*-*^l J-^l ji>^ **** 2i>!>Lu 

^Jl ^ijj (Ij*^ »jlj> L^u uo u - ' J JLJL^ LLm* jl jLc^jm *i>Jl UJI j-JLc 
. > ^£-^ j.Lc jLju-L j&^I jVja 0j^» t -i- 1 ' lA jjy j^hPM li> 2aL£j 

y^f*5Ul It&ij *»*> ji j**SJl ^j-aiisJI II* .Jaij jVji JUL* jJIj> 

Jj*a)I ^« JiljSi ^JJI oLjj_^JJjjSLll lkJ_^ JL-JI J—o-jjdl t ^SL«l 

Jail JLJjJI J>JI jJI LJJUJI o>ll 6- oVUrVI olS^ft J ^£JI 

.jJj«*^JI Sjfj-I ji Z»J±clJ>\ i+*3j\ oUiJdl £j> jil>J 



£)-» jJj^waInJI JL>V i*i-*-» ?4jly ^i^' 2j>«-^ (>« (*Aj^ C*^ C -' 

Ltfl VI Ii>|jull iui^JI ol.Ls»VI c*^ l^ J^ J^ LL^j hjjj 

rXJLJI JL*Sfl >l ji IjL*. Uoo*i J JL. 

olS> lip caU £*> ol.;.,„..i| JJljl ji gj* ^JJI Jj'VI J^l ~\ 
kj\J r JiouJ ^ IJ^I oLU-l ^luL iX^'VI Sj^dll oLV^JI ^ 
iS> dUi ji j^l^ L^ o^ c^ 1 oli>JI ^j .L>JU.\j L.U^JI ^ 
>J«^ jW^ ^^1 (jd\ iX^VI Remington Rand ^b ix&fi+u 
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IBM pl-<jrtfl &j£ £&•* C)\ CJJ Uj UNIVAC-1 («-! ^ cJiU»lj 
ol. : .,. ii^- l l <y jj+v&Jl *J4>V Jj^uoJIj ^j^aillj ji^kdlj <i**^l Jl«v4 
U*J jJ^-^JI Ijfft <> Jb>% -uf VI (V.N) J^ Ujlf> I*»l», 
Cols' ^Jl Vacuum Tubes **j^l obLJI ^IjioJj ^1 jS ^J.\ 
oUUJI ^-* »J4*VI »i* J^UsJ CJlS'j Cathode Ray ^4' **Al< J-*" 
.IkJull j^UkJIj oliljkw.'iMj ikiJllj iJj^l itj-i'Vlj IJJtil 

>j US' .uu^dlj * Iti-Sll oVa*-. JJU&, Sjl>l 2&Aa JU vJJcdl J 

J* lJUAiw OLUS-JI >!jl ^ jJLaJ jJIU* Olju t*JLiJ| j-ctl (V) 
C*i> j^dl ji-aJI i^Uxil Integrated Circuits ^^11 jJljjJI pb*^[ 

ilij ji-aJLi ***&> J-J"l II* »^>1 co^^lj .oUjLal pl>^x«[j &ty»3 

C?U* oA* »JUx*ll ol/IUI IcLdJ a-J J**»jaJI jw glj)l J-41 (£•) 
oLicuu ^j jJLJI <yb4l j^wLI oli ^J^*JI chips £>^j J' 
jUhjjJIi ^jJl& t-ij^l ^*j!^« cy~j^ 0^~**l ^ ajI vi**> Iji> *^**s j^jojij 

jl (j^iicuJI jJj^**£JI »j4^l jl"^j <j)\ tJ^'J -l«J*> Sj**-"* 

t:: < >t t- :, l <_r^l Microchips'^ I J^^l yk »-Ui*ll Jj^j> jfj^X I 

.ftj^UIl »Lsll oVL>« j>* -rt iS' jjJlc jJjj 

£jL*tf ^Ul J-JUJ.I J^> j> j?>«*£JI yjad ^^lil J^l (o) 
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*)J Jlc jjIjJis abjy vi*^w tjjjkt j»u oIjUjLuxVI AjJjSj £>U/VI 

gtl If; pjJu ^1 ZJLjJI JU-L Jk> J\ Ul* j*^J«ilj SJiJLft oU) LLtf, 

£jk> Ol*^ J**-*J «JLJU<I >J4*-VI oljS'li Jc olJM cJVI Olj-io: 
ti>Ji»tx)l Je IjiU JuJutl j?j***iUl jtwaj «-i>^ tiDjjj .IJU-I oLcj*J| 

u.^ jl tliisid\ LjJkvjL ol^-oVl Jp dydlj ol>^U Jjui 
Jlc <_^« II* -ua4.| J^l ot -kOUl j>*j >^ *4*rJ>\ X*-Jb»U^JJ oUJjdD 

,>* IjiS ^fL Li" .ju .LJUI jlfjLI g-i*'" d U jf uWlfejII -cJic jlk. L* 

**•*»• J 6^'Y' l»oi Ziydl j****; Jl iJj^ jJJI ^LJL^VI »tfJJ! 
^ *lj*« ijiJI vu jaj ^JJI Jj^Ij *JL*xJI iJLc i.i».,ia.7." Uj «» >r ^UJll 
rLx. cJ^ dUS JT, .Zi&JI tfL> (Ulj- J ^L.U J LU» J UJb" 
J**yt)l ^1 <yd! Expert Systems »_**' f& jl *ij*il ^JaJl XLJjj 

>c| -aAiI!j t^w^U I^XJ I4JI 



*u 
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^1 L)l> ty^dl jjj^*i5vll ftjfrl Liluaj ja*J!j (5*^*sJI 
l,A> £*» JiJ] j^j. Micro- *j*** i, j Mini ^^^J.^Mainfrarru*** 

»J4»I 0IJ4 1*5 (SjaJnJI jSj*m&J\ "iji^l ejJLsj AXy** (j*A*< rt-ucsJ 

oljJuJI oli aJVI oLwiU-I jiJaS i>» "Axoj^ y^JJall *^J-| oliiLaSj| 

"ij+£J\ jSj^ySJl ftj^l f»i*j iiiiS\x)l S»b->) IvwJLi .i>Lxil IijS*Jlt 

* j, * * * * 

^1 fciUi ^ *44jj tiiixj Ji^l jjw»VI »J4>VI »Juj U j-51 ?jJtSj ixj^ 

JiS'jLiJllj JJLidl JaXi iLaollj yj^-kSvJI tjf>l I44 Oja iJ sd\ olj^kdJ 
XjUjuj Xwiy ^ *w»lj jJI JUu, ^-4 oVLoJ*j/l L^jJ^yi^Jj cJjJI ^ 

LUIkj Coli" dUJUj ,iLJi jl i-aus-j i_AJl£j I4J jj^^j^Svil »>4>l r^'l 
crl J>J-i?i*£ ufcr* AmSo J^J-*J (_ji 'j<*P lj*Jw ^j5vJu-uJI (JjUj jl «j|jjij 



*\Y 
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jSLill ^1 ,jl .U»ljJI Uxdl jy oJucu X m n J^ 'J oL>j iJlj-il jl ijlij 
y IfJ^lyoJ J^ ^xJI U>M\ cj\jjh^\ JJ> ^ j^I ij\J.\ LjT^ 

H^JI ?jiydl y>***5JI ^l>l ^ycuJ vJj*- (jJUil ,>j*)l ^ij .U* 

1+jfLxJJ UJ» ^Pjh^^JJ jLmmjj p \y\ UX* alU* i)Ji aJU >J"i ^ US' 
i^JI pljjVl ti* [♦ S;7 j >i ^ Jb. (jJI ii>ljou j^ujj IjuJIj 

Mainframe Computer !».«*& ' Jjk*&}\ ?j4>l ( \ ) 

y^JI Xj4^l Lfj> ipLp>VI ,>• JjOji ^j »„*-&)! J>j*+&)\ "»}f*l >»>s? 
i*JjJI oU^kxii £f*jllj JuAUaJ! IjLWI olS Super Computer Jm&»> 
oL^LmJ.1 ^4 *>vi» J> JlJjij jji |jbf ZJU Xjs-j*m cJlkxj ^1 lJb*Jlj 
(jrfll? US i"Co"*\t ij«U y jJj^aaS'j^uJ! X*+mj . I Jj»- SJuUil oUUxllj 
I* jl »ji>IjJI ZjUJI ^ o^eV i>* 'b^w J^»-*"Jlj 1XUII i^jAV jui 
i*L»'VI 5/1.1)1 Lu* ^Ifc, "Nanosecond" V^^" ^ 6&i 
ol/^l c^£U jJJLxi »jl*J Ul .j^J 1 CniM sjp+fsifU 

,^JU oLfj^i.1 jl iX^Vl 

ax^JIj LuJIj ftjJJiJI &*> ,>• <W <y jO***Crt/**M 'Jfs-I (Ji 
oli LfJli ul^tf ^yJI Mainframe Computers uf 1 W^' -H^w*^ 1 »Jfr' 
juJjJI ^Lfllj oUUJI JjLUl UUl i...,rM-, ik^jX- jl S,^ o'VOju 



nr 
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ol* ^u-oj ,y IJj\J\ iS"jJLll ibm J.^.^T i*«*vjj> j*sjJj .l*JLiJI 

1^ j>£i&£jLyA\ *>4*' <>* j*-*' »j«&l .Afc**^-" <l>^I 0' 6-* (*A^' 
y^" .U&JI ^> J "cS'M J\ J^jJ! iJlSL.li ,M*a? 1*1 VI «»UM 

J»*xAJ olc^aw uLxIjj «_^4j tJjJU VY jjJ I £ ^ J-U* l;w*.Jj Lu* 

.^xlf jjj^jaSjI J-»x*iJj "ijJljjjU" jl »Jk>ljJI i-JUJI ^» ij)>JLc (j-fU? 
ILj^ "oUJI" i^Uw J jLfiUr ^xJI Vjl^dl jJljjJI ^ 5^ lis - Jic 

uLoj ,^u Vyj£ "ij+£J\ y j ^SJi 6_/4>l juuJ £)l 1*5 .CJjJI l juJu 

Ol VI .0^141 j| OljVjdll ^ ^^ Uft jl yS^-J jVji ^jjj> 

. i$ju> 2±t*#jzl I j> j*uS J I *}4> I SjJ^j i*M» oj Uj j 

:(, - £>***S J tr LJI) Ikwydl jjtrSJ] »J4>I (V) 
Minicomputers 

♦J4*l iJb i>^ t^l j* >J«*^I I)**' <V cr 1 *^' <y^ t^' 
djijjwwt CjIjJJj olc^j pl^^^i W - r - r " Jj**a>.| |^^»j (^l J> j* .<a j u^X\ 

oli 0j&> ^ c*^l Superrainis J>jt&£ <>*^./4>**M lH*' ^y W^J 
**)&•[ »J4>^I dJ^Jj .»j«^JI y>«-^JI >_W*I tP»*J y -rt^l »J^J M 

^J^aIc l.fl..«.M.J **>W (J^U?J "Co" f Y J I J*dU OLK *>*> Jl Jy^j^JI 

l*j/|j a*- L.I "iJU^U" LJUil ^ d^ jI 'V^jjSL" C'W 6- 

^i JJU^xi Jjk#S tjUJJ Ujuiafi ^5Ui ^1 i^U'VI oLmJI Ul 
^jJu (j-lij J-JUtdl Ic^j "c^" ^ *\ jn Y ^ QjljSi iU^JI *^t> ol 

j! >j 0^ JP rA J* ' ' 0* O^ ^' Vl *^ IJJI L ^ J ^^ ">* 

it 
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&aj .j^LJll Jj *»jJI SiJU—x* XJj-kl! oUlf-JI JlL-» Xi*UI 

IBM *tfj ^ v°'^— W Jja**—^ c/*a— ^' £-U»~-<3j ^ SJjI^I oltfj-JlJI 

Jl^i>- L-^b i^j-ij Digital Equipment Computers J^—^a ^j— ■ A 
^IAj Hewlett-Packard aj&H P^Us* **jAj Data General Computers 

Microcomputers -Jjt^ j_W* »j<*1 (W 

J^Ji kJLjm ^j***5jjiCJll *U*3 ^ A^rt.J .ji'j .jj^jLaJl jj^^*SUl >J4>I 

J* ij**^' gJW J^AiJ -^ *4~*^J -M*^-*- 4 * J *'^' Micro processor 
ik*;Jll oLUiJI *bl ^tir„ i. t tiji* X*uj-i yfU ito^ iLl&u Syb 

n^J\ Jij .ajJ^J-I 54-1*11 »i>^ Ju»lsM ^jkllj t-jUi-lj IjUJI »|j>lj 

Ji> ^ ttiSj JiS/lj ^>UI JJjJI gJUll JU J_^uLI o^V 1 J 

Ujji> hK 5 < 3/[ jjj^fc&li »j^l om *-*^ ^.^ i>*Ji J*> <y U-* £**# 
<^dl XiJi oUUm JU l^K J-*-"-*J v»UI oY^b i-jjkll oLLfJIj 

*tf* * ba Lc«ail 



jjfLfll jJja^-xJI jl Personal Computer t^o^iJi _yj**»_£Ji IfJx 
V* yM c*r^ gJ^* lt^ J-*^4» i^«i" Professional Computer 
J^rjj yfi) i++«aj> "HjL* iJxjS* ffcjJU* A>^)j RAM jyljAJI J>-»^1 
(jit*} *j!)^J (♦iaJI »J> CoH--a»l Jij 'J^j^ ^*^ J I **Oi/*« AJtUU 



To 
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»j^IJJ| jjlji iiLi>| ^y_Js> yz Jj+«J!'jJ&J>\ sjij »jJtS »uuvSJ £l £>£-«u»j 
c^| J--=»i O' y>«*^Jj^l Xjli^l Jj iiikiJU oUflsJUll oIjuwj 

JLm." ZjUJI ^ JA% ^\Ss icj^u JjLSJj "cJ' A ^ olS oUK 

J! ^\r * • 0-* JJ*J t"^ fs^l l^'S y>?j 'Millisecond -^ 
ol«uU> Uju'LuJ jl Lfj JVyj «ki/W1 oLlfdl J*v« Jj£j • \ YAj- • • 

pJioLuJj "c*/^ oUS* jf*.* J! J>-*^JI IfiSw. i^sll jJj---5"jjS^JII 

Local area network (LAN) u^' cM' *^ J' t*^' Ak**^' ^t- 2, 
XL-all liA ^y Ajl&tfj .CijJI j*!! <y "HtJjdA .l^lj ^i-UX* j^ytJtkiJl 

iJjaJI oLflfdl &a Jil aJLp JJLj l^Jl VI jjj*-^ ^1 »J4>I £* 
^j i-*«L/l olji'li c-aijiuJ Li" •oOUfJI &» JJI c*L*f j^ljtfj 
l «. i* .. rtT , t l ^Lai ^ djztej .J/ jl >j YoAj. . • Jl \YAj- . • 
JaJjj ^1 *j^o*uJJ ^-»j jl>I J tj)j*~S iJ ^l\ »>f>l Uj (^-**J <y-ll 

olL-'Ja." ^* £-*UjJI iiLxT »iUI ^jJu ftjjjJaJI JU£ ^l jlf^o 

jwljj Jjl« oLjiixilj oL*^l*tl jS'ly <y »j^-< iujL*a*Jll jij^i+fj^LA, I 
.yi... ^-jLfUlj j>JL*UJI iJja=rj JL^VI JJUJIj oU&l UUu. 

: Ji U Uij XJUU^JLI oUuJidJ 



^n 
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Digital Computer '><j**J\ Jj*?&\ ( ^ ) 

j^jj^j "tj>j ijtSj) _yj-^*5UI ^* pjJI LifJj iJu?U-l jj^jJIj jLJU^JI 
^LT tt&ill LjLoJ.1 oUu*Il r UJl ^kuJ i-»l> olj*^ oli 

£-« ♦.J**? oL-jT (X)^" V°*^H ^ •^sAj -U^iJIj t-Jj-itllj r^laJlj 
.^ IfeiUI CiVSflj ^J\ JijttSJ\ oUjSU J^aiJI jjjk ^ ^ 



Analog Computer :j>UiJI y^-^Ji (V) 

LoU.1 (^jjljili' iJL^SJI SjJIjJI <y ^xkil ^ j^Ijx; »j**~« Lib 
jJ*w*&l pJJcu* LS - .gJI... JxiiJIj »jl>l oijb*j JUJ'Vlj oljjVl 

IJaMiljJ ^jjiiLuJl jJ^aaXJI J-**iJ .rut... JUjcliuaJI jUJVIj *sjj!_^iJ|j 

ZJLJI jl JjuJI i^rjj <y Ujjju j»^»cJ i^UJi jl 3>>Jll oljUVI 

JLJUiJI JUJuJaJI JiJ! StfUx ^JjLuJI jJj^m^JI jt*-«Jj .I4JI.1I eJjJiiil 



TV 
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Hybrid Computer -'crt**" jl J*ia«ll ./.***& I ( W 

}tf l^JLc J*Aii <ydl Julytfl jJUlj j>«>i JJbi oJifj ^jfelaJlj t^J^I 
oUUJJ Ju*f^l Zi-^' J^ 1 »J^' Jai^l j?j«*&J oji aUJb> .^**>JI 



w Lw i*4ijjlj L^bJI jjj^MfcSLJI s_>f>i Jajly Jjjl? ,>c tiUS i+ajj 
j>* £u*« Converters ^j*-* Ji^* l^ WV. oULJI JaIXj ^u^J 

tL> *iN-«Jlj ^iJl*JI jJj-W-ftSjJ ,jJ?\±Z)\ jJJS^&J] 

ki* J.4jjj 3LJJI s/UJI I4u.-ia.x7 ^1 ^Ij'VI jf oUJjd! |Jj*aJ 

Ju^U.1 »_J4>S/I olj»j I4* »jij ^1 old**)! Jai Lilj-» (jLc oLJbuJI 



\A 
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jjj+++Sjj tLuhwLtfVI OujXll 



ol>j>tll 




UUil 




o^jdl 







Lb&l 



jTJbJI 



»* lyJI 



>.^&j i^\ji\ oUjsai m ^j js^ 

jk, ^D! j5LiJI ^1 , Lfl *j>tl J£aJI J| U iKJU J> jl dUUI 
<yJI jj^SJl) it£J,\ 24U1I S-b-jJ JJLur ^1 iJl^JI oljliVI >u> 

./ij^ ^Jdu av^ii **-»u-i Jv; dtk> •*** uf>' r^jf f 



j^JaJtf I*-ujj utflkj if^U (JLc J^zij y_ h M*S' .UaJ ,^1 ^)U dUJbj 
oLkJlicJIj oULfJI J^J (^ jJU j^JI Sj4>*i/I jl oU>,>JI ^a Xcj*jy> 
UjjL lfj.|>li oLJbuJ! ^i dUS J-b* ^1 JtclyiJl) UJ» Lf^L^j 



^ 
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cs^' jj^jj ^->jj*-j f^J cy> oULJI J-^t^xj jj*?£J\ {& dU±>j 

Ja^ Ja^j 6L-JVI LfcijJ ^1 flfil 6- ^ Jl <J^>- JjW&M 

.jy>«^l r LkJ >>« J/V1 jj&I ^ ^ftll 
^f t-^u ^ydl LwrfLwal oljlfU Joju jL;LuJ.I oLLjJI cJLkxjj (V) 

wLJ-l ?Ju>.j ^5 Du? ^Ij Ajij^-j JU-JjC LjvOJ oluuVI I4 >*^< 
jixdl JtfiijJ jjluu J*Ja£j yj^«5Jl »jJL liUl^j , J j Jirtt S}\ -UajJ 

^i Jib2 ^Ij ^jj-i^SUl rwijJ iJj5m 6iJl»J! JLcljlll jl oU-JjoJI 
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OjSo Ifoliitiuil £f>*j <y> ii-Uil ,>• I*iUll S^Oi! OU^UI ^ ( ) 

.X*>ll oUUI ^j-y i*»l> oIjm JI ^ <y}l ol>>II iku!^ 

J^ ^sJI oUUJI tf Lm ^i>" j?^«*^l r Lk) iu-J.1 oUj&I »JU 
. f Ij&z*VI <y »jum oL.> JI r U.I ^lUI J oUUI 

ji olbjl »I* J^U- oULJI jiJtf Li/ j^^. JLdl JSUiJIj 

.jjj^JJI r LL* J jL^L^I oOjSUI 



1 










oU^mi cjUJU 


c*^ 1 




e-W 


n 


tr 


-4— 


J 1 


Ol>jJsil 


^ 


••' JW 'v 


* o^U-jdl 






i 


f 








jkdLI / vLJ.1 





oLUj oULJI Ji" JJL o^>jdl o_>£-* o' J£-SJI IJ* cy f^i 



v\ 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



Lj^i! UUll »i>j jkdl/oLJ.|j LUJIj jyjitd! oU_^ J&djj 



VY 
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LjTjll UL\A\ »Ji>j 



4- 

Central Processing Unit *i&M U^l »J>j 5I JJ^y: j^ 1/ jw^ 
J-iJe (CPU) iA)*My' f^-aJJ JJ^L^VI o_jji.L I4JI jLiu ^1 

. JJLiJL iLaill .Lfllj oLLjJI Ji - Juitf - 

J,* , Jax) I ry>\j* ^ S^i^dl LjUJ-Ij iJtkdl ZjjUil oLU* *lil - 

.2l>Jdl oULJI £• jix? ^Jl 
ds*> UeUll jf Xa^JlII olJb-jJI ^\j &* oULJ! Jii *JiJ - 
♦ ca^HI c^ijjd! ^ji Sxlw^ qU>j ^\ J-*iyj oULjJI ^..SxniV 






jkdl / v l~W 




Wi 




"l 




t. 






^^ukJjl (^^icJ) 






i 


1 


r 






£ l>-5fl / Jli-iV' 





Xi^if SjLUII »0*-j oUjSU (£) *ij JSLi 



vr 
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ol*ii ^^Juc L«| I^IaJJ ^aj^JLwI iilxidl jj_j***5JI l}4>\ *S>cuu2j 

.LLUI j*J oU-ae cfM <y4^-l iSJL^I jU>| <y jf iJUx* 

jjj ^Uy I OjA^J Batch Processing ^^* ol*»4 ^ ^^ c^J 

Oi* "Real-time Processing t/4*U £i»JI ^ ^L^l" (.UaJ <y U 
dUJJ U-j djj^j .ii^Jll iLtUl! »Ji>j <y Lf)j>i iy** kJU? oUyi 
.LfilS isL^I ^^ i>* *J^ 2i»lj£4 iSijki L)l »*j^il oLilil Ji* 
^1 <^»ULJI oUU ^yyU.1 CJJ\ <^i l±\A\ ^ J*i*»jj 
JU JLJ.U1! ^ ^1 jbi Us^ .juuII olLJaxll jb-Sf JU.I £^l ^-^jJ 
ju*j ^JLII j*>lx)l c^-au gluilj ^Ijxll JLdJ'yi »alr V iJUi* oUii 
^1 oUU I Ul~_, jLuUI jl tf>l J^m-j ^ f Lf Jl jjU* »j* ^ 

aJ p akx*J aSj .Online ^M' Jj-*»pl J* j^ lA*^' ^^ f&J 

u"l>*' (^ ^"^i ^yi ^*i^ jl XkJuIl H^VI LfJ .Ji>a*uj 

.JUijJill oljlfJI lkJj< j-iU-l e- l^^tu/^ 

Control Unit :^JIj WJ »^j <N) 



«y h\Sj\ »i>j oi* ^j .^Ll* <A> J-*i <>^J **•** <^ v*i 



vi 
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,j>\ ^jLc Jjlfi jL*j*J - 

•>N ^** J^i ,>« iAc Jj^ - 

.I^xa ^l>l XLwjJ j^L* Sfl ^j>d! ^ jrl>yi - 
^l>Vb JU-aVI oU>, £* li/ji! JLlUil olJb-j ^ jwuJI -Y 

>tJ JL»Vl (X^til jl »j^IJJI ,>♦ oL»jJlhJII &l^s*J jl * UjuwI -T 

•^>^l j^j-^JI oli>jj S/IJJI ^ oULJI ^ -t 

<y oUL^I ZjL^* ^4** Lf*Uaij ^ydl oUuaJI ^»> jusj-jJ -0 

<4 /ifl u*«UJJ (Jail cJUUI i<l±5 j*x*j dUJUj >fj«*5Ul oLLx 
Arithmatic and Logic Unit so^b V^' "»^j (V) 

£_U»jVl jl^j ^-Mr JxJI »j>4l Ukll oUjUilj 1*LJ,| oLUJl 

.oUUI Zj\l* jl ii**ll 

r UiJ <y iUJll iljicVl ^ Lfi* ^ ^xJI XibUI juj»juJI o^ULJ! 

J^-i u^ >VI oiiA^lj ii^U Ol^)s2 jl J>«^ 6J^ ^ww? J Lei j>c 
oli>j Jai^ jujUII -kiJI oUiLj <yj Floating-Point ^W liaiiJI 

Vo 
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UU, t Jgf\jSS rf W J&\ "kj&j&\ JafcJI ^ g iu^f jfi\ ilJUsVl 

&&JI JSLi ^ Lfit ^ ?jJUJI oLuJ-l ill J aljLcVl ^y U 

.UU1I 

UJ ^ US' . JlSLi^l db &J J i, ^ ) J^ ^^l oLJUJI 

oLLcj o!Aj>^I of^JJj •>' (J^- 4 J\ 0**- 4 J^ i>* -il^l Stys* 

.v_jLuJ.I Si>j jj» ^ i**Jdlj (^jj^aJlj rjkllj ^jLI 

ftj-jL* £*jLlcJ-I oLUaJI *IaI ,y* _yj^**iCJI »j4>\ &* j&S ^.Ja- U iJ Vj 
A-JaJI J iJ^UJI li J-Jt^iJI ^1 iilJicS/l jyj jl <Jjj>- £>%& Jjs 

£>II Jo^j i>Vl Jl&M jjo_,>l jf Wl ^Utl JSLiJI o* 

Registers o!}k*uJ I i>* j*^" ^ Jc Jaillj oL*J.I ».a>j Jtj^j 
Jlill Ja^ Jjs ^LLI encounters oblutlj Adder £*14I jS(jJj 
.JibiH jiLDI Jl cJj> ^1 i^UJ.1 oLLjJI JT Juij^ 

^* ±&jsj (jkdlj oLmAI »jb-j ikwljj j*uj oULJJ JLLuJI i^^b 
oULJI ftjji Jx&J dUJuj .a<UJI *i>j 4*S j^UiJo i^J^I t>**ll gwUJI 
LfJ JjIjo; £**- aUs ^ j£\ j] oLIjuJI >A>f Jl JujL^II »jja *Ltff 
aL*JI J pjte gSlxJ ^i ol>>il jrl^xuV ^U-l Ji> ^ oULJI 

j-ykllj £*jL^ JLoli.) ^ »i>jJI »JU Ifj .jir ^1 i^LoLI oLJujJIj 

oLLjJI l»l iv^J^' j' V^^^ Lf>uUj JuJufj .i**JLtlj) y^rJaJlj 

j^4j Uic ^jj ^ajt oUyj lakdl fcjUtl v-JL-l ^ J-.Usa» Likll 
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* *■ *■ 

iSj>^\ oLUjJI tpaxfj ^jLuj I 555 ) »<>• ^i-cl (<) ijy> j-S*l (>) Ji-« 

.oULJIjL^lj Jju* Jju 
Main Memory/Main Storage 

*y>ljj|j (2)IjL}J| ^ij^Ctj A.*-i.w .O j^1 (X)^" jI frjS'l^l >>^>j /»_>2j 
»i>j ^JUII <y L^Le jlkj (CPU) *i£J>\ ^^ ? ^J r l-^cu,V 
c ^>l J i'Vl5' Lyllll ,>i>ail oIJjw vJ!>Uu IJjh c ore store ^**II Li^l 
.^--£JU UuJI 1/IJUI jl i^L'V! 5/IJJI J Jiiw£ ^ ^Jl XkJuil 
^ jl o[yU Ii*A ^fljc iLuuwjJI S_^"IJJI ^ 2jj^>tl! oUjl*ll ,J>cuJj 

iLjJi xk^Lji ouui ^* i_wT ^ j*x*tj l^*> .l/i tjyii jsuji 

l^JU J-/jj <yJ! oIjLmII dbUVl £~*>jjj Iujm oIjLj Bi>j Jjtx 

<_/ }L?I Uj>ljJ l^jauj tillij JUy'UJI SjSlJJI <y Jubtj Lif CyuJ Iftjji^ 

5/1.111 »Ji* <y ,>j>d! »o>j iil& 0? &*>j .SjjS^II JL^UII »Jb-j Jib 

{yk j^S *£ £rtj*3 JCLc Jbjj'lSJI ol^lJDI JjjtxJ oW**^ i>* ji^ ^ 

S-b-j ^1 £,1 j* ^^yjl jl or^ljJI CHJ^I L^JjLaJ. ,>« jli dUAjj 
LfcUptuil ,>5v*j ti*> Ljjj XjLsj I4JI J>«^jJI 4>^ If** oULi 
Iw^lil bIa j^Arfj Microsecond »^>ljJI *<JWI i>* * j> <y lf»UkiJj 

<^i Lf*|jLic**i| ^*j oULj oli>j ^1 LJ jw»jJ ^*ir^ t^i p'** >w *J 

"Bytes CoUl" ,>4 olt,^ jl cjUS ^1 ^^mwJjJI tyj^dl |***^4 
vv 
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toi£c}\ iSi, "CuUI" j>c j^j ,^**4 Address l>U* U** J^ *U**Ij 
"JulS"" j^ju *j-k*ll (^cj .0L0UI fr* ^jb? jl Cwl J ^j>VI oUL{JI 
^jlu fjujj CuLj j£J \i\ji* J^^SJ\ »j4>f ,>ju JtiJj .Jjt+SU 

JjIcuu cj S> £jUJb ( ^ ) iJuJLj ilijJj ( • ) jjL* iJt*u CuUI oLgj^i-* 
JLill J-s^vu Jc ./^-^Jl 3)4*1 ^iu^ J^X-U -Gj .^i}^' !J *"J (*** 

^ ^ijUiJI iyU rjlj^ dUJwj crO^ 7 *-*d^ i*j-kj>* oYijYAA Jie 

jJk^M »JL» ^jicd! *Uf J* Jiku UYtYAV) Jl ( ) 

Ju^N ^A\ Jc J^K-" ^i)j (512 K bytes) J (&ik A^ * M" ) 
»>*r f J*jJj .0"Y) ^1 ^lj». S • Y£ (ijL-jj J*&! 0^ ->**i c^' 
Jui J-««x*iu c^JJI J^l y^b -k** ^Ul&U ^jjLui ^j>l Jj***£ 
^\j US' (diNYA) Jui J*&ii jlS •jTS ^ U JiUj ^jiJ i»U» 

.(\n.v\) Ji ( ) &> ^ Ukjk* c>j& 



jji s/uji j ouyi o>j ^* &*m ju\ j^LiJij 

.aj^CjIj^j*-, jl 



ooooooooooooooooo 

j-i-.3U2U3u-i-i-i-i-i-i-J-au-J-i-i-v- 



OljJ* LfU J5D C*iLj oltj*>u jy !i)*J oUL^JI ( 8 ) ptj JO 



o 





\ 


\ 




A 


A 


• 


1 


£ 


J 


• 




■ 




• 


i 




£ 


Y 




\ 


V 






VA 
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j^<> j*ajj. (..r«flV) ji (..ret.) ,>. iv^i^yi 



vjISJI jte JU> r 7 JjVl oj>l 
>1 olSUJJcili YWo ,Jj ylsJUl YWo jr 



,£paJI 


t^ii 




WAA- 


..rot* - . 


.m. 


i 


■ 


• ron 


Jd 


..relA - . 


.r»tv 


. . .t 


..yooY - . 


• YUS 


nvo P 


..faoY - . 


• roor 



.Lfj ^li. ^Ijic ujy JL«*> ^ X*K J& ^U ^Jldl Jis-JJI ^ij 






1- 



□ [TnATl IXTul pwoTI | ~7^T1 p^g Q 



(.YWo) J\ < . VNrN) ,>. U^j^j ^UKJI J*ii;j . I4J iJ~ 

! cA US' ^ ■ ■" ■" t l J**-* » j> ^ 



V^ 
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J ,1*11 


tfj*j)\ 


&^L' 


( • VVA*\) j*»cuJil jfjij 


• wa^ 


• rsr\ 


( r ^JI/^i)l/iiJI) gjbJI 


A..NA 


.rsrr 


^ A *ji 'jjl^i jjr»> <A- »Lc 






(YNVO £ ) yb&l^j 


YWo g- 


• y\yt 


ol^SUI ^i U5" Jit-J \ S aia uil» 


...\\ 


• rNVt 


^ju J-^ait X***jjdl jl iynLLI 






i&r<M jui> ^ • l^ ,y»u.i jjuji 


..AA-- 


• r\ro 



»I* OULJI »JL>j wn^uJj JUS AiaLA*. Jjy ^JJI _>»^l jl t-Jj-l (jl C^UI 
y»U JS JUil J-i*u Jj<i .^J CJ_J> ^ill O'^l U**J UJjyu f}ijf j>C 

Operandi!**' J-«l*U J^w J*j J (• -VtAA) £-i»>» J i^UJI 

( • • o I . A) j>-l r^y Jl ( • <*\oA£.) j-i'j** j>« jiJLmJI •Alt'S ~ 

J Aij»jj>Jj ( S ) J»j i*>jl> SjSlill iL^j ,>« i-lc Ji-x* j»!>UmiI - 

(..£YYO ^ 

(V) ^ ju-^i a^ j| ( . . vnr . ) ^ ^i j ^ji jl^i - 

y* OULJI *3?JLm!> UJCLO .,+JLJI pl^iw/^l JuU jlilJ It jM 5, : i,»..jjtl 

Lf^lH ^u*^ J-y oUUI op ^j^uJ JU iJ ^J\ ,yj»tx)! 

oLiyi»til jli t yju« ^>y» J iJi* 0J*" l**^ l^j*"' ^r i>*J •i*A***'VI 
. JJb* J «_^i ^Jl U» J IsjtjA CJtf ^1 XJ4LJI 
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l^Lj LfJ* \J ^SUif oUjJjlLI input Peripheral J^VI oli>cL ^^ 
J^j .(CPU) ii/Jtl 24 Ul Sa>j **UaJ ^jJI Ul *j^l J^LiJI Jl 
. J>jJI ^Jll jl gJlill I>J Jj> $* J^l J5L-2JI Jl oLJUl 
jtJaJ ii«> ljl5\JI 2J*jf| f^jLi* A»J ^aiLd> ,jtJj jt*jUil i>>) jj**ixS5j 
Jjji Cols' <^a)l c*JLLdl Ul cJjuiJ JSj Lij> lij> IfskJ^j oULJI 
iilLJ LyLiif ft-UcI j It I J &ju t-Jjil* Jai Jl icjJail j>*jJI 
jtJllj ftJUll A>,,J Jliol OVI oljUw ^ Jj>l JlSLiL niUJJ LoMok* 

Keyboard input :Jl»rtfl £*JLm i>J ( ^ ) 

II* J iULjt jijXJj .&&£}} oULJI Jli.il gjJlU oVf .oioaJ 
y^j J^-SJI J oUUI ^jioJ j-Liil fOicu*; Jytfl iiJJI o 0»VI 
iu^l Io^jI LiLbj gjlUI I>J £. "J^i 5JU-." a>ly Jlc iLjJI »i* 

.XkJuIl itj-iVI J-o*-uJ jW^jCRT 

LiLi JU ftjliil I»J ik«iljj jtJjj j^sJI j^JI jl tJjJ-l ^ftttj 

( ^X - j iDj^ouj ..Oia*ut| Jaujuil Jauj-iJI J* Jjk-uJ US' yj-tOl 
«Jj>l JL^Utl gjUil Jc JuLiaJI iJU£ * llf! d»JL^ * Uail 1.1 j^c-jJ 
yj\ gb »iUlj ObU Jl 2JL*. LiUI J* I^yJI JLOVl dl^ 

.tkll JSLDI J^i j^t-JI ui>l jl 

Jaitt JLj-A , JijjJJI Jl jvJliil ^ Oj>l JiJ i^xuaidl iftl gXBj 

(Ji-r* (>* lSj*"' *j-* j 5 .****^' cPi J*-^ At*" C^Lf jl «L& J* J-k*w 

.^jlSjl** JJUol 



A^ 
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^1)1 ^jiJI <Jx cny^ c^' pi"*****! ofj jAfctf ^j>l Slot i>y 
Jwc Iij>JI si* ^j .oUUJf Jli-j>y Lc^i oljULI jATI UU j^io 
jjiUil J^w!»j^Jl; L^JuJLiJ i^-*j ^jxll «-jUll 2j>j$ ** k ; ^ 1 1 i*il ij>Jl 

^jij .Jbu U-J «Jl*j ^XJ i-J oj^wj JaijuJU ^jill ^jjj £lJ?UJU 2>_y 
jjj***iJL iJUaxll XJjlaJI ij^-JI *Jt*OUuJ jjJI SJ^I oU^JaJI ^» j^ 
JJulw» Juiyj Ojji Jak»J UU-» Jjtlu Lfj (>*** J^-lj LjjlilS |**~a? 
LLfUl J*Ai? JaJI »i* tP 1 *^ .ft-sJ^il oULJI Jl>il y JLijlail juL^lI! 
uLax» JJi gJU* ^1* intelligent Terminal '^^l XLadl LijiaJI 

i» Ua^l ,>* jl>u V U»LiJ ^Jllll i>jJ f li^U oULJI JUol jjShjj 
^LitiSa u-wJLul ftJus *jiCuJ «iUjJj Data entry operator ^"LJI J*"'^* 
jl cij^l ^J? SiUlj rjijll Jlii^l yjiul Jjusjj .oULJI ^JLJ 

ImmmJI jl _p-l O^* >w \jj> 5jLSj ^1 yjA*A^JI k.oL^ul.1 i j&- old£JI 

J^x>dl ^c ,>J .*Ui>^l JlAstf <y 5^ iJUU IS £jA)ll JUoV! 

i^Uy j>!AII JUoVlj ^'Jull JUo?l 0- Ji - J^U. *&&{ ,jJo "oUI 

ojJLo-S/l II* ^j .^yliJI {,* Uh*w JjVl oULJI J>ju Oj^i Ujulc 

. JjOJL LuJjll iJU*JI iilSor acLau jjijil Jl>i^J 

J.U5UJI ^y l^JL**^ jl Jjhj jji IfJI Jj**?jJI t^jji? to* oULJI »* Iji ^3 



AV 
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.Ujb- JUUa>Vl 
Electronic Scanning Input 

Bar code :»u**Sfl IJA J* cJ^xJI -I 

^yJlj pljfc»j"iN il*jl m^cUiJ ^jxJI i!ju;VI £> icj-jjv* LUc^t o|yLi 
. r UjVl jl j^JI jl *Jj>l «> UVjJlI iik*il oU)UII ^ liUlj 
JjaJ\ *JaS U oUj . o>>Jll IL^JLJI ^**JLj SJuxVI UjAmi »» 1^3 J*»c-4uj 
L^Jlo ciycJIj L^J'ly ^5w <_,>■ LfJL»<Lj »JuxVI olji-i && j**? ^1 
^ .j*cj*j j^iJI sJLfcfiVI oljii £* J+S pjiJ jij+i LJUji . LsliI Lj-i^ 

.oUji*llj J-jjJI jS'^j oLx5nJU 



AY 
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Optical Character Recognition (OCR) 
oUiU J r Uj^l jf cij>^ Hi-jdl $\3J) ^Ji\ yj\ jj»± Juyci 

.j>"i/l £* vJizit-* V-A* - ^ *j*isJI (^*<J"b JwCiJI ^ 



bill Vj^I .Wl Jt* «-*/** ^ &WI jf J^l -J 1 ** t*HJ 

UUJI ^ ^^uuj tiUXj li! ♦jyM J^LiJLi ii^II <J,>I yjj 

h**a &l&+i Wo-** *-*j>^*I c*^* *— »jJCiJI ^ yjL«VI li> JjiiiiwLj 

•thO-y-^l J-**-**? riUj Lj-kII q*j4S oliUau 

J £p*i of J-i ol>L* 6JLfc ^c JLii i Ul & \J o 5 ^ 1 ^M J J 5 ^ 1 
Uudl o^>jJII l»ljS ^L*jj .Xf£il oU>U Jl* ILaJL. LjU oUL- 

Ai 
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.CSJ\ ^Jt <y Ulj \jjAi Up* •Jjij^-I iJ-z *-V-xll Jl^-ilj J»lil J 
Selector o*L> .UaJl jlfj. ^b UJ.\ j^J\ J* •J^dl opl* jjdj 
u Ls tJydJ Sy^il »iJLicd! ^JaJ! j*tfluj j^ ipli' ill ^1 ^lo jl 
^ Jb- J[ flhs Ujtai) ftlfi iU-jdl oUUI &U *iUJuj .ZJ^I j^JI 
Jl sj^l^dfl IjL&I Zfrl U-^i J^otf ^aJI i>^dll lUiJI oU.Ja.-JI ^ 

.Xai>» iLaj JUol Ik>L4 

vJjjcJI oUle ^iu ^JUI oU^Ld! £ja jl jUsSUI of Ja>Ull ^j 

^jpSJI SJUeVI ol^iA JjiitAj &* Jil uLJlSU^ L4JNXL1 JUJU j>4jJI JU 

Js. J LL^jl LUj <y LJJI! jj-tjl Jc Jycdl oLib ^JaJj 
J Jk«£ jA\ $V>J\ jl iljJJ LUJI ^^Jl l^L! ^ ^jULI ci^UJI 
<yLj ^1 ^>5wj L^Jx ^w»jj ityil oUM»JI J* <_^j2j .oUjbdl *o>j 
I5> J* juau JJi ol ^1 .J**VI Jl* r U »j1 jJo" ojJh oU^UI »Ja 



A<5 
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LJI btjj&\ oULJI Sty^i Output Peripheral £J>7' oti»L» fj*? 
a+z-*3j .43*\J d^'V 0^1 J^ 1 J! -&***&! lky»lx 14-Ullj 
C*^ cr^ 1 GlOV 1 ^ j(j ^ J^ oLiSUIj J^jsllj oU>dl j$V 

o Li Li) I ^U oU-jiJU J&J& ^ uLjt£J! UiLxcl ^ /*-gjJL ^j^^JI 
Ic^uil ^LuJIj r 1>dl jrU-if jb/V! JU l^li <> J^j L^l VI 

Printers ioIj^UJI i\) 

gblV jJ^j^JI ?>f»-l ZamIII oLuUaJI &a j*g ^5 Ul> JjSj 

.JLJj>)l ol>^il ^Lai-j (JjLfU-il J,.. { .ktt|j JJLizJI 

oUSUIj jJjJIj oL»jLdl jS"lj-» <y IjLiaJl oU.Lk)l ^1 ^j 
Line Printers J***VI oLuU?" laJbwll jj+^&Jl Jsu -aicuJ ^1 

,y» hij+>u> jjlc J^juij ^JUI jysLWI ^jLsJL JsS)l\ Lult ,***£ij 
JsjIj^j 3jjL Ijjuw jjolyl jJlc ^yj Lf si] iLJL^dll <Jj>VI j! jj-»JI 

Uy* dUj .cSj\ ^Ju* «y XJUI5" Ij^ Sb^l ^JaJ 3Li.ljy iiL>j Lw 
J £jUi)l $* Vjtj oOl^kwAf! -J^ouJ ^1 JLmiSiI oLuU» ,>• >1 



A"\ 
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9- 

.j^cuj <ydl oUUI <^i i-s»U.j lf*UksJ *S>dl jj-»^lj fU/i/lj 
yS3 jk*Vl oUjU? <y ii.ji> olj^lu" JU* ol LJ" •i«*JftJI «-*jL^-i 
<ydl i*^»JI 1*1)1 <Jjj> i)l> <y JL«»l>j j^l (jft^ £;b c*c_^uj 
.ZJ&JI ^ Ziisktl juoI^* <y tJjAI I4J jjki SjuJlc VlSLil *JS<z»3 
jjaJI ijjtf iuL»j ^-? Jl jrU^ jd\ LS\j>jAJ I oUUI icU* ^j 
JS" (j^/Uj !j*i«-«j l^k* LJjj l-^i-^j j^*"^l i*j^» J*«jj .le>L2J,l 

Jxut*i\ s±*j J-a^d bJ LJ^> "*j*jzX\ jJiw/VI obuLt 1*^** Jji*-»j 
&> tJVT SJlc ^1 ob Ue <>* ^jlj«i «SJi>ljJI XLiJJI <y £*kr j^xJI 

cjUjUJI **j>j ijjLuU *jij *j-w5UI yj-MA^JI »^>l o' *^> .y^wVI 
*Jaj| olJuw Jjj*^SjJLX\j yj***^ (^*li »J4>I (»«^i-*j buj Kr^^l 
^pauu <JU*j .bJl>(^JI iiJjJI <y joMt (A . . ) ^ Jil lcUs> oU^u*j 

Jl>! Jjl. obulixll oU^ Jjl« JJLiy ^1 ^>*Vi liixidl ol/jll 
j^xJI l^Ualli ..JiicuJU yj>\ J o/tt j»lsp>b lixjLaJI oUUjjIj ^^k^l 
^aiu ^^Jlc J*£-2J (^dlj 6i>ljJI ZiJjJI <y Ja** tilt icLfc ^Jxx.wJ 
O-aJ JJiitc JJLAJ *jLJ^4iwVI J>Vl JyJLj ictk. abdl ^I^U 

J-JLixll icj^ Jijj .cjpi gJJ ^ •!*&• i*V^ll *Jj>l 3JU- ^i Ui 1 

.JLJLi»t JLe>L> Jjaj jl ^j>l oli) j^» iJjj> J-JLiJ Jilc iiysw iiuaj 

oVjuw ^ U^ Jil Lj« oVjl^ oIS l|j! VI .2L5lo45JI V^' 



AV 
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Ol^jic* »i>> t^uiJ &> IJjj i\j* i Js- nJjJ \J\ ij)j£I iJ si\ oLuUJIj 

(JjjjL! jy> "&f iiiU? ZJatjJI Icl*L)l O^L>ua jiy *iUj .tJ>iyi LJliJI 
uijjstlj 3L»UU Ji>«jJ1 J>ljJtf L*JLaJ .Jaii SjJLtfJI lJjjsUj XJt^lfLuiVI 

ol*iU»" feJ^JI oUrJl* will /V! olS oljuLkJI ^1 ^ jv*j 
J»U; iiji-i- qa l>sj)\ ujjl\ ^k> jydl "Matrix Printers oUji^ail 

ZjUJI jji cJj> 0A-) jjJI (V-) ,y> rjlj^j oUj**; jjhj* Jsu^i 

.iJUall lijbj SJ^IjJI 

p j£a«j tfiLi Ijjt dlyar V ^xJI >-M oU*U> ,y> <yli)l gyJI LI 

£ SLiJI Joju ^i pJx^uJj j-v-S" i> ,J[ »* [yi)l Ijx^Ij j^uaJ Dot Matrix 
.jjjl*aJI ,>» £«J jf oUjJjII ^^Ij »jLcVLj X-sLil 

Computer ~ Output - Microfilm (COM) 

Vjij ZiisMll JL-JLiJI ol>^il Js. oUjUl A^i Jj^oJ ^JJI ol>>il 



AA 
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oLl*JJ Converter Jo^ iU* «^* <y f»»&£*«^j - Jj jJI J^ I fL^uJ &* 

(\ -j. • • ) &A A££.j* £j\jZj ikiJll ^Ijftlj JiyiVl Jb iUtuil 

»3^i ttl& a^ U »iUj .ij^ipi iiJjJI <y IjL- U -j. . • ) J{ 
oU^MI jSlj* ,>* [^iS* oUS JjiJ, .JUtty "COM m** J-**-^' 

l^ljjj^uJj jj_^**^JI oLfjiw Jjj>^ t^* JifcluJ oL*J> ujLSOj oli'j** 

oVJjwj i*JLiII olji-al! f\yi U»t "»jS"" ol>jiw Xju« 9j*2j 
jJ^oj Jjutf SJ>l^)t (jiVJjjSJll jmAmaJ lil JUtl J-m- JUi . UjJuoJ 

^li ^j-JLasJI JJjw (j«***!J £*>jJai! j5j*j*5v)I CjUj^w £*• I#uLe> (YV . ) 

(V Y • • ) JiU, L. c^^uj r oi ( \ . . ) J^ J*aAj <ydl (Juij^SLlI lii 

.JLcjaU) jJja**>JI ol^jjk* oUuLo ^ jLj-uLo 

ZaIsmII J&S&U ^ua? Olrfwl^j "j.^"' pUaJ Sjffl ^ pJ&AyJj 
£-» &&? 11*^ ^1 <jU*X-J £$L»j jjA*- jJj-a*)l J*l ijJ^ ,A«j,v ...u ^If 

«Jj>l phiaj JLc S^^uJL* cJtf "j.jS' f l&J" »^*l ,>» IajJuJI £JUI 
V^dl iSeJJ-l W^l £>f VI . J-aiJI oU>U ,>u, .li/Vlj U^-/VI 

«XJ»^ J 1XU>\ JaJLyJI 2,laJ| <y r lkJI II* pJi«AMU. cJWI <yj 
".jf" J^t-J jt4>- *Ji%x«*i US' .jjj^j^&i »IA; ^» iL>4jUI oULJI 
(^Lc Jjl-Lulj *j}_jxU tJyJuc «**J L{1« r^ci*Mj i-JL»l i>iA*J rUJ*!i/ 



A<\ 
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Screen Display ;LiLSJI J* ^fcyJI (f ) 

oljjuol! j\ Jj_^l yflft kj**J **jjlll -ULkn cj\s?j>u* «-*jMt4 

ZkJ^j 14*^1 Cj\>ji%a Jaj& ^i JJL*£> viJLJ rpv« jijAi «I*JLiJI 

jl <l£UU 1^1 jrl>yi oIjuwj .*< 2UU.I ial&JI JU y^w-i^l 
l>l jJ^«*SJI gJLli i»jJ £. J&&J (VDU) VjW u^' ol -^J 

Jui JjfiUsJ (_y*^*l jj^i fjAJ 0' i>* *4o^ u^j*" < - J ' bJ *'J ^^i tital&w* 

.jtj^Si] m txusll JLJjisJI oLLfJI 
Ja^Jll hS\ LjJl JLc (VDU) VJLI u*v*JI oIj *j (^"w tf>**J 

,y J^L* ^l* v-^Tj ^jijUIl SjfJ.1 AUJatf U 4-Jtf ^sJI (CRT) 
£**k£jj iV-Jli*- J5 - £■* 'Lay, (Y • ) j^Jlj*- ^Ui 6^? J tilw^^UI 

i4*u ^^j z**^ (So) <_,)[ (<\) ^ j-jij^ ^U; a^ja-j liU 

*J4>I jj^ajiJ «-<-uJj .*lij4j S.JJl > <yU; <Lu>»i> JuwlS <-Jj_/L| jl jj^/l 

.XcUu ^JJ! Jwjil jl (jduS'UJI jjJuifl (-jjJL! »|jj«ix«(L JLJJU jbjMJt 

jl g*jj| JJi; <y j*Lj Filters «^k*-V ^ *V^I iA^' ty*' 
3y JLc jj^ji vV- aju ^_^LiJI ^"j JLiUJf ^ ^U! ^y^kJI jl^VI 

(jXll (-aJLuVI tpMJ AawJ i»j*i5 |3L>I ^J .JJuiil jl »wAicX**al jwsu! 

Jow>j JjJi«Jj (*-JaIi* ^ LjJ,\ ly/jdl oljJw ^ ^omjdl ^ *J^OUJ 
^y; ^4 Ja-^ll Ifc&i ijjjl JLt 4*£*J ^sJI XjJjll ^jJI ?JffV £&**■} 

^jl. i^l i*UI oj^ ^>*VI ju^I oUUI lJjj> ^j* ^ {46+1 

ouyi ^ W! ^ c^ 1 i^^ 1 jW Jl «^g u* 



^ 
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&* oVLaiV! v^JL-l J-^j i^j-J (CRT) -W i *- i ' v^^l J^^j 



M 
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Secondary **i^*$\ *ky ^' SjSliJ! j! iX)*^' JaJL/j j**»<a? 
UJ L^U Ijtjj \J\ *jjl\ J£-2JI <y Jxk^ JU storage media 
ajtjS'JLI i^UJU Sji>jJ v*Jjl S-/IJJI £)! ^*>J 'X*W*&I *^\ji J*i 
u,L.Jaj XjjjLtJI X/* - *^ JajLu/j jl oUbdl* ^U »ftijJb%-« j^ju jjj***£Jl) 

Paper Tarjes ^jJ['^% Punched Cards V&! ^U*Jtf 

^Ulj aU^ UJ» U) ^jjlll JjCsJI J U^J^j <^W J^r- 1 *^ 

.^i»U.| C*SjJI ypi Uj^ij IjUujI (i>liJI 
Ul «J*Si LjjjJaJI ff^lj^JI oUJLujj JLi-fJLsLf oULjJI (>*-«-^aJ Jc 

X)* ^ 6*e cr"**^' •-'^■V' 0^» • ^•k.j <W! ^^' -^ ij£j£^> 
iUiw ftjS'li Ajjie JO* bj£j . ( _ r »Li»VI jl (^>Lill i x»oJlj JLe^l 

»JL$J <_£*£■*-* JjJ ii)L* J> « LfJ oULj *-i»j jl LfL* 0UL0 ,j^}U<uJj 
S/IJJI ,y L.I .Ujsiai oLUI Jl ou^iJI Jul J^^JI Ji> ^ 



*\Y 
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icj^»u»5' ^1 Flux **i^t**'l ^tlwt^ ijJL^VI SjSlJJI oL'Lu Jii^j 
u*LyJ"ifl j^lii vic*> ZJUiw 2>L*» <_^e jX ^1 AJaliULI jjill i^^ki- ^ 
J**}LJI ^ ULImi J^ J^dj Maxwell »>*>j" W* c^y ^.h 
>U JaiL^JI »J* JLe SLsuJll oULJI U .b>!j J !>* l#\**Si\ 

j*j .iiUi *bl< pj*i "Read head *l^l u-L>" j^j -^l^ (>**■* 

.?j5"|jJ! <y 

I4JU LpWI JaJU^JI J! LJL&I S/IJJI ,>. oUUI JJU? Uoiej 
"Writing head^l ift" J 1 *? r ^4 J"WI »J* <> J*wj 

.L^Jli)! »/IJlt! JrfLj Jl LJL,Vl 5/lJJI ^. oUy I JJL4 rJ L 
•.LyLiJI ^jj^I JauL-jJ ^j*k ^(jXlJ jjIi LJj 
Magnetic tape :lkAJI ai^l ( N ) 

^lj iilfc JiVl I^jUJI ^jksJI JrfLy ^ linUI J&^&l ^^j 
jJLc itsu-^dlj »j**5UI ^Jj***^JI JaJ L^JiicUiJj • .Lieu/)/ 1 ^y LiLoxSI 
4mIjLJ Jjt 1*1 tlu»^ (-jd) JaJJUll Ja^j-iJI iy>j£j >*\j+» wX> 
,JL»jj (\ -jO) iJLt jkS IS liLu-^JI ^» ^& ^^ic uky *Jui (Vt * • ) 
pj£cuJ Lf ^1 iL*|l ikJuf iV^tt pj^riual Jij^Sj^A] jjij U 



^r 
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mj+cu*2j "Parity bit ^^' *^" fc^ 1 j^l J* *1*JU "c^l" JU 

.*Ua>VlcJU^ 

^ij Jao^JI Jl* Jjb" yJLt* 1*jU4I uij>l jl >J! J^j 
^ £j\jS3 J^iJI J* J^u-JI lilsSj "Blocks" W*^ 1A1 *=>l*j*** 
0* j*y Bit-per-inch l±W Wl ^ "^" ( N ^ • • > J\ ( A ■ • ) 
<y> I^Lj JjjumJ oUJI (yuu $1 <>* fM J* *(bpi) "i **U* 

toJii Jao-^i **u .xM ***-> -^IP' ^j^i <y 'W (AYo • ) 

"MB^O*^ (to) ,yy.A U^ (*->* -jfl x r ^ Yt..) 
J! (V • «j- • • ) (>h U coa**i cS^^I CwwlSUl Jaj^i ^li J^Uil Jj 

"KB"^ (o..j...) 

iS>ij*t\ »>L-iJ! jl ASCII »>* U- 1 * ^ ^ ol^Li fbk**^ 
American Stanadard Code for Information oU^I JaUJIJ^jJI 
y^jU ^jL*)] J*Ux)l ijiA J | EBCDIC •>* J Interchange 
Extended Binary Coded Decimal Interchange Code ^u^U^UaII 

jiSi\ A-S»tjA al "J*-J" »>L£ £* ljLaS>l ji£\ VLjJL&P SyLl j*X-itfj 

»lil Jl* J*xi. ^JLJI "Tape Drive %-i'VI jL^." ^^oJ -u* L^->j 

j> Jai J oljUl ikiC "OUI" jl " oLauJI" J-**-^ • krf&l 
Oljty**" JJtfJj .U4L JaUUI "OUJI" Jai jUAaJ Jj> ^* jl UL* 

Llu .zkjuii *MVi ,>• sjl^jlp uijji xu&y yu> jis^i "U^M 
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i>* i^jJI lMj '^j-i^l {J* ill*— II oULJI fr* Xiuc* 2S\£> J j**jxl\ 

•Online .Ail Jj~>yi &> 0* l^ J* 41 "*MVl oljU/ $1 

Offline l»-*l** j*i SJuJ*, o>«" 1«jI J il^l ^U 

Jaij-iJI j**u tiDJbj (ZjU^JIj *lyUI o-'JJJ r^l ikLJI Jaj^iJI *lj>l 
4d£ Jl {T.j. . .) £y> £j\j& oUj-j itj-iVI oljL— J , . «„A , tj j 

(jliJ^lJI i»*-*>)l ialiLJ U iajj-iJI j*Xju "if «iitUiJ .SijJjw JjUa 3jkz**j 

^J\ J^l JLJ&.I cikJ ^1 UcUutl jJ^^I oUujkd p&UI 

j**jJI J* oULi) j-iU! JL^ji) u;>i #>? JJU, r U>uJ Ujj^ 
IjLiaJl gJyVl jiSl IkJUl! ^IjSSfl j-xtfj .iwjjll l^aiiSj &> 

Magnetic Disks ukdUl! ^Ijritl (Y) 

^^Ij .Sjiljil Lylill ^jjia)l JJLy ^Ji>| ikJuIl ^lyVl j^jJ 

cr^l Tracks ^b^*' &* t ^ A-** * oLgj^jjc* ^yi SjoUi* <-Jjj»" jl jj-*j 
jUt <uU jik> jfji i^-c ^Jlc ^iSl jl ^L»y uLcuj , Lij^/» U-» Jb*x? 
^IjSVl iJ^I UJ* ^Ijftl oljL^. uilaJJ, -Disk Drive u^l^l 

<y ^Ulj Lu*!>l« ZL*kj j*hlT ikJUll ^IjiV! ^U dUJuj .(Jj> 
(J^Uj ijwaij iJU libs' olS J*>4*»J ftbl (jrfi .objJi*i) (J*^ oUaJsJ 

."CuUI"^.^ 



^o 
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IkJjj iy»jiJI oljLu* i Js. fr* OULJI 5*ljS j| J*s«uuJ i-JLc *s3j 
gkvi JS* g> J^UdJ y^L« iJx. LfL* jijx. ^aJI 3jU£J| j| U IjiJI ^jjj 

.LuJI ZxjL* LfjJ c^ Fixed disk store *^WI *k^l 

Exchangeable JIJ*^t)U *M*H *k**ll ^lyVI ^ >l ^ j>jjj 
u^L^' Cartridge *4Ai> jl ****** JLuuJ j^Uj c**> disk store 

Jaii <-*Cjib*u j^JJI Cull) I c-jJI t ^*isju 3-olfJ V *jvu IS ^IjSVI ^ PjJI 

.fcJtvjJI <y »Jj>jll *Jl£J1 

JJLUj . t ^l *J*JI_, UUJI iil&dl SkJull ,-^lyVl j^uUj 
^ ^ ^ "J*i W^l *i/^l *4-UI oU»j £* ikJuil ^lyVl 

jLu^ J-k2*lu_j . { y>\^i\ £>-• «fjX«J ^jiJI oL«_jJiiul J"i^i ^*;.*'Uj i)L«i 

.^jiJI jtku/ j^Lc LLSJl jl saI^DI jJ^j Jj-*jJI plji dt^ Jllfi 
iCx^/Ull aJalil ^jJx jji>Jlj ijLJJ >A>ly Jj J-»j>2JI OLL* tjjitunj 

Ji. *)l> ^i <>*. Lju Ujj LjTJJ l^UIl »j*j J[ iu oULJI Jjuj 



•U (V) 



Winchester Disks 



j*$ f>y> Crtj^k £*■*"■■ < -^ > "Thin film ****J' p^J^'" j»J^-*-j ^1 
yaJI "Co" ( \ Yj. • • ) Jl "*Jb.yi i^^JI <> JLSiUT J-aJ oUUI ^ 

y .i.j ylT .ij jj^ rt-^iJ .»J.A» **iAl tfj*-^' cH 9 -^' OljL*« Js. ilijj 
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J4*u,. Ji\j> ij+c. ZkJjj JJi OjLaj u*j*M C^*" c3L»* Microinch 

y^l ^LaiLI ,>4 UU LcjJ y, ^Uj ^JY IsjUI ^U»jVI jijjj 

^J US' t fke\ "cJI" iiliS" CJtf LiTj .Iffjlil oly A jJll «ij» l^^u 
^1 jjJLp .j^^I j^w* J^c iu»l>j ollLJI &a jS\ !**£ iAi ^1 dUi 

Jaj*L«j <y jl>Ij£j U uUjJI Jjltf jX *^ .<j ^\^i 3JJ\ i>jJ 0^ J^ 

.LoUJi ZkJjll ^l J S^li' ^>^l I^lAJI .yjicdl 

i^l LuJI oil a^r*^ 1 ^L-J U) 
Large Capacity Devices 

*f oU.aJ l^JjJliu ^ j^jjiixll JajLu^J 4j_jliX« *kj li>Ji> &jj? 
L^U- ^ ttjsJu. gJlp jl IkJLf ZJ*AJ oli c^Uf Sjjkdi Ju'UjJf 

.< mmI I ^jicdl ^4 ley oULJI Sj^> jJjjj .liUJJ Lsu*oi- JU^-saw oULj 

jI JJ4 cr^ 1 oUjUJ) J**z*j ^U jxj^j j>j Tertiary **t\s}\ 2*^1, 
"&j&\ JU Jjicutfl ILJlaJI oULJI »I* J**** jSj . l^UksJ jJOj 

i^L^u ii^j oli^Optical Digital Disks **l^I ^1 u*1/frl 
LJl> ftji>u Cow>l <ydl ,y [yi^l »J* .JuLLuJil Jj*#£J\ J»j ij* villi) 

aSJS ^jii] "oLJI" ,^» oLc^jyu* ^ OULJI {y> j*S *£ (!)[)*>[ U^-i. 
^I^SVI j>c JLJjJaJI ^lyV! ciiiiwj tjjJJI i*-il ikuljj \Jtij J>u*jj 
ju JM41S? (j;JJ! oLi!l ^ Vju jx-JJ L^i oULJI iJb^ <y ikJUli 

.ikJLJI ,-^l/VI 



^v 
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Small Capacity Devices 

Floppy Disks W u^l/M" ^ JJL^_ IjUaJlj U^i ^1 

(A) jl i-*^ (0 / t ) cxn^j CfiT <> fcjM o*U^' -At^ 
. U* U^J^ ^ jl l|*f5j j>* J\ J* oULJI Jjv«J jl (^Ljj .2-^ 

L^J^I l5*ji ^ ^ OlA' 0*J*^ C^i ^.^Jlj *\J)\ u-fJLAJ J-^J 

Jic V' o^'" J-^-j -J*^ jx. o> JJiiJ -uk ol>* jM bj 

^ Ub iJu^ j^ljS^I >I* Jii^ Vj .oUjJlaJII o-*1 MB ^*ik 0>^ 

oULJI ,>. yS\ oUL. ^j^J L^lCi'Jf i-*>JI gjj I: ^IjiVl jL-. 

.J.. famuli <y JjiJa-i^jJ SjuJut ^lyf jJLc IL*i*j »j-iL« ^iujaj 



U 
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^J^» 



I Olito 



UU! Jjj> JU JWjU "Character >jJI jt J>>l" J") f Ji*w 
IumsJLI ie#all j^jJIj XiiJuJI J&4% likkl! I^J&il i«J^~JI 
jl >j J/ J^c iJi> *>* jI >*y ^ -Wj .£*W jf oUl«JI <> 
ftjic Oj_«i» Jjj .jJ^**a^J! Ik*J^ »j*fi ^ »J*«i o^*i t^> i>A* jl i-}j> 

j&sk lt^I "ASCII t/-l" IJA^o* hkf jt*J ^w- jI *=>'>* 
.oU5Ulj jJ^dlj oU>UI jTIJL UVI oLUi&!l <y l^lj&xJ 

^ "j>ypj >JP w *juJI "ASCII Code tA-l »>i" [***-** 

ji^l jj^j ^. J> jl >j JT U "Binary Code V^l Ih^JI" 
LI .J\tf "Bit cu" jl "Digit W £&*** jlJii) ^Jlc jlkJ j^jsJI 
J*j "Byte ^" WL* oiL* ^ J' <-W >V cr^ 1 "°M" C?*^ 2 

<Jj> jl J*j Ji* J-JUsJ "oUj" I**** »J w . T.m ». 7 i "jj^wd" SyLi £1 ^» *ijJI 
liUl^ . J-JLu JT ^ * Ma>H\ Ja^J ^A-aiu ^U "Cy" L4JI cJL* JJli 
iJ* jl 0^> jl >j "C^UI" Ji*i, "Ol^" iJU JU "C*l/ ^ J-oA* 

."CoUl" <y oLJI iJLc utlx>| L44 J^S^\ r Lfcj J 

U^a* j-ull ^ jjju, "Bytes obil^l" aju< <j-U? S^UJI J 2*JL»Vl 

•"KB" .J "K'^ji 

^Ul jWUI C,U ^ "^.V ( ^ V Jlc " KB" elk— j**lj 
ZJUI ihUll ^ ^ AJli "J ^ Y A" ^ iJL*Vl tf/la 1*« 0'^ uL^. 
0- D- ^>" "K" >^l W of J->!*i> ->j jt "c^l<" ^ . Y 1 x N YA 
jl "C& jLSJl" >J\U\ I** Ju0j yi^Lli ♦Col ! ( ^ , . . ) OJ'VI 
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NYA) J "KB" NVA jt » K" ( N V A) L*> ^b y^JI *— 

iiyliJI ^jjicJI JaJL/jj ijjS"Jl! Isi-VjJLt oljtf>-j oUwi ^Uj L^ 

«ydl "oUiU!" ^>U ik-^dl J %j+&\ J J *6J\ ">x*\ «y ;LiL>VI 
• "MB" jl "Megabyte &ik k^*" J*- JL*jj oUik<w [+A* jik. 

jj-LJ ^i U^-A J&UJVl jiiV "Byte v^oLJI" «dk^» |.jl*£*J Lu^ 

iJj^ yjA^isJI Lewi U*il uLaJ ^1 £X*^ 4jli i^jj^JIj »j$'IJJI oliu« 

jJU jikj ^JJI J j_ wt »5UU .a>lj cJj <y jjj-j**5lJLI i**uJjl »jflJJI 
j! "0L4 A" Jl Jj-tfjJ! ai^*»i ij;JJI jJj^j-«5JI JjUj "Bit &°, ^" rJia**» 

UU Z»Uil jj^*-X)I Sjfj.! lfc*jx*j jdl oLKll JljJ»I j-jIjSjj 
J Lf.|jk^,[ ji, ^1 jWSUI i**l il VI "c." U Jl A ^ 
Jljtl ol**« Jlc J*z£j S^Utl oLiSUIj jJ^dlj oUjJUil j*V 
.Jaii"cu" (\A) jl (A) ,>. j-jljtf ^1 oUKJI 

J^l i*KJI t^tf UKi jj^***5U1 JmJLJJ 1cj**j JuKJI JL^» iaJ^ij 

,pj*ul y j^ SJ I i^u LJts 

jj'j^^isJiJ LmuJJI S^SliJI Xnu/ Jl2 j^JI SjLjJI Ji>^ iljUw -Ucj 

L^lc ^^Jiil yj-w-t5Jl Sjlu Jl <C»Li£JI Jlji^lj If Jl& kXIjuoj ^illj 

dUi i.-aJj juK J/ J oLiuUI jl oUJI ajlc x oLKJI aJic o^ 

.(A) JJLC JlC 
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"Oil" mj.vr ^ i**ji oi» -*>\J\ >j» **- J (A) ^jjji 

."Cub J" S YA &L* U ^1 >j J 



\'\ 
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c?Ui 



oUjUl L^^Sjr oUUaJj ILJUJi J^Vl ♦l w aSUI JL**VI 

.rAo - us o* (^^AY .^li'jb ^M) 

.JLxSU! I/Li*-** "JL-wjjjdl i^xSsJLIj jjj***5sJI" njul^J! ju*t« Jux-« (Y) 
.YA - o ^ (UAV JjyJ) Y iJLc <^ jJUw 

j^J^I ywU-l (ji L>Al* .^rt-iJI 0^* •Jt**" »>A*}JI 5j-*>C4 (V) 

(4) Chandor, Anthony. A Short Introduction to Computers. 
(London: Arthur Barker, 1968). 

(5) Forester, Tom (ed) .The Information Technology Revolu- 
tion. (Cambridge, MS: MIT, 1985) P. XIII - XVII. 

(6) Fosdick, Howard. Computer Basics for Librarians and In- 
formation Scientists. (Arlington, VA: Information Re- 
sources Press, 1981). 

(7) Haltonjohn. "The Anatomy of Computing" in: Forester, 
Tom (ed) op. cit., p. 3 - 26. 

(8) Hunt, Roger & Shelley, John. Computers and Common- 

sense; 3rd ed. (Englewood Cliffs, NJ: Prentice - Hall, 
1983) 



\-Y 
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.(9) "Informatics in a Changing World", AGORA, V.l (Oct. / 
Dec. 1981) p. 4 -5. 

(10) Simon, H.A. "What Computers Mean to Man and 
Society" Science, No. 195 (March 1977). 

(11) Struble, George. Business Information Processing with 
Basic. (Reading, MS: Adidison - Wesley Pub. Co., 
1980) p. 17 - 49. 
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^JLJI Ji=iJI 

/*< I t \ ft I 1 < I I W ii\/i, J I 
.. .' *T^ 3 .' XT" 
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alula! 



L.JJUI 
^1 



jijJl J*;l> -Y 

«j»IjJI JuL^ -V 
ZJLuJI gJjJI -Y 

oULJaaJI oL>(-«ljj ji>«j — N 
0LLJ2JI oL^Ijaj jjjJI -Y 

ifti oUJ -I 

JL£4J>b*JI oUJ -o 

JWI j^l oli) -Y 



^ <0 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



s/ ji ^m-i 

(jjyj-aU 0M+A A-*J ~*y 

VjJI L^jJI oUI -V 



pUi 



W 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



j! oLJLafl jj^^SSi »JL«il oL^I^JIj I^jJI J-**^ •■**,£> *?tL» 

.^ LiK; &ju> ^JaJ jf 2S> * lil JU* yj***£JI UJulb <_^)l jA)jti\ 

^Jl oULJI &a le>*»u« jJjj £V*U*M iLeJj i^*j^l ^ l*x fJJuj 

j>^£U 4.,, .J^l S/IJJI ^ Ji-JG ^£1 ^IjJI I4JU J*iAJ ol V*i 

Dl> <yj .LuUdll oLLjJI ^-* ILJ— J%- JL*lf» IJxsi ^jlj 

£*> l^UioJ ^ i)l> ^i <yU*VI jji\£i\ &jL}\ <y J*U Lu] 

jLJ^I oU^kdl ^Uat ly^ l^-aic ___*&*,; oLj^I^U JM1I jLs>yb 
.llJi?.M t tlj IJU.I oULs>Vlj oUkdl ,>* JSU Ml. 

'jjUDI jjjj ^i JyiL* Jj ijj£ J*«ai;j V>^e £jj*t! g>-»jll gJU; ^ 

.jjaUII gwtjJIj Ij»<-*jJ! ^»j-» ,>c j-a**-»j jw^ i^fijj J.UJI 

iLielj «u*jw jU L w m. * J^o iLasil JL* il J£J »jw%s**j "Programming 
(_yxll iiUlj ftji-iJi^ »iJL«^ oULc *!it yj**jsJI j-»b ^1 oL-Jjall 
£b*JI g*L*JI J* - J| jj^i "Software <^^U" ^ W -UM 2 * 
bjjbz U <Ltf»L>j oUujkiJL jl /JaJL Zl^ai,^ cJl^ ^ Ij-u UJL« S-ullj I4JI 



^«v 
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oUjUl jS> ^ o***J>\ J l«f ' °-** J W^ 1 fc-^" ^^ 
Hardware »X>^I J— ^ £*M •■** *k*«lrtj •j>t*il 

^ iijuu o;JJu" ,J .l*iS Zfrl iil* ^.yi ysfc cJtf iLj^J! ,yj 
iij .jLJLj^SJI oLduJI ^ ILJLm) Ju)>x) rc^LiLI JjIjl? IkJ>> jJ^^^LII 

iLijIij j*aX*ut J^-ij JaJaiJj JUtf gwljJI t>U j*J»U-l CJjil ^ L«l 

JUJLw J*ju JaJJuf Jx-jj <j1g JUjuu LJI *jji\ JV^j^I -J*i»4J •»j- i W* 

,>. j& J r J^LoJ ^1 ^.y Ij .JLfcall i«-*Jjl jl I*L»Vl 5/IJJI <y 

iaii »* 1^1 oljSli LfJlc jAJaj jJlji ^ Uli it-aJ J*-*? Oll^kdl 

LjS^I i4-Ldl »0>jJ UJi\ S/IJJI »jl*j <y iLu2 ^! "ROM pjj" 

6_J^*V i«JL-ail otfyDI Ik-U \JL^a q*\J\ »J* (--a^j -CPU 

c*^ Firmware gfr^* ^1 g*W »«** c*l* J^.j -.Afcw-^l 



I'A 
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M* .ju ja$i L. VI J-x Jl * bl ^J*iuu V jo~*£)I 6' J»»^l! ,>• 
JLi^ 4>>_ jJJI y. oL-JVU • Wi* V*W ji J^Liil jf JJLil J*u V 

tr^l Programming ***j*M Jo^ 0* ^* p~J -J^' J! J*#&\ 
Xtj^A ,ji^J Program £*^W W -g^^W -4^ *i^ J^ 
I^JLJui ^1 L^jJ! oLil ^J>L Lj-Saij iUill yljVl J oUbedl 

U**Ji d>l V*^ cr^l J*-LA' jl oljiil ,y iJLc JU J^-iJ JLLjJI 

:Z1*JUJ J^kfcJj J^JL-2 (>) 

LfJlj*-! Jl 2i£-iil «jj2 j^juu* .jJ^^aaIkJI ikw/lj^ LfU IjISUI iJt«j 
&a ILJL ^Jax; ^ailj ILSLiil J> Jl J-*jJ <yJI oljai-l ^ *ku 

vjiai ji.i ji aii jaji ouui jx i f i,..Lj x* jgi\j oluji 

•Algorithm ***jd^I ^ J p-i^-ij 
ii»wj JiJI JJl*w If^jAi cr^' i^-iil ju-IjJ^ p?j^\ pjk ^Mj 
,>. £Jli JU J^-i; J-jJI dUJJ £-^11 Ujuu <yJ! iiJJb ,ii.L«JJ 
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^i oULJI LJUJ <ii-S r^y &\-*j**jj «f UiJI ^t 1aJ±cluA,\ Cj^>jX\ 

Flowcharts :jiix)l J»Jl> (V) 

«ydl UkJU a\jkL\ J\ dUi tfjaS, ilCUll J* jtty JLJa^j j^ 

J-JUJI li* ^ pjSiJLuJ "nJ&ijt Jl5L.il i>yj .JJ.I _^>«J I^UjI v^y 
Flowchart ^Ay-* S/k**-» *iU^ -jl^^ouj ■^***- 4 ^^ U^» J^J 

■Template 

Li»Uc4 L^i ^ ^V .iULill J* ^i !^>"VI *1>JII »>il ftJL* jJSi 
JLcl jl J^j; »bV jjj^Jl a>>? jjaJ! i*iLuijLdL. ZjuIasII oL-LcJI 

.isJ&u* Jlfil^S i.«.w> i>WjJI CjUJ \S^>\>, jy^j?' LLs5 *Jtfj .&L* 



I/O Instructions ol>>llj o^iull ^Ijl -I 

. JJuJlzJIj tiL/^xJI j^ljl -o 

.%Jj\JL»j Z-JLt o ^«ljl ~i 
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bb J**Jlj "jkJI Jki>l" Jjl. a* JjjJ^j J*» ^ jb.y I >.Vl £,£&, 
, ]j\ JxiJI iiu, LT jJIJ <->jUA\ jSi\ J "Operation X*JL*" - 

• nJI... .rt-uJl «r^l <£-*>! o^j*" •V**^ 

J^JI II* ,|J u^lUI i/UJI ^ olSUI _>»j "Address oU" - 

. Lflc IJL*)I * Ij>l ojlk. oliLi JU ^^ S/lifl <y UU. * 

. I4JU oULh Ch jicJ .jTUJI <y ZjU. * 

!£ ,UhJI j^Jjj (1) 

:JJL* ShJ JU ijUVI ^.O^JI J*V JjUo 

,>tf j^V *Lcl i~*fj i*jg jHiljftel ,>* fAA ,>****! I Cr* j* 4 ** 

liijn i5*o*il ita-iJlj (•Liil t).A«-te «I>o*^JJ ^A-aiJll CJ^JI JaJLi 



n> 
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.&WI oljASJI £±>j <ydl plkJI oLL^Ij^ -I 

uM*i •**» Record J*-^' ^y olJLjJ! **» v-jjj ^Dl JmJI -\ 

jl JLj^W j' iiiJuJI JL-u*La>j Field J-*^*' ^b Jj^ *•*»«* 

.U^ 

J oljl^JI ilitflj 3LLUI oUlu. jsjcd ijikdl Iu1>l -V 
Block c**^*-* cL*W' Z^» ^ dUi {jJh J*j -£*^l 
Jj|j>" j| "Flowcharts o*^ -^V j' "Diagrams 

«y !• • • "Decision tables oljlyUI 

Sjli" ^Ijj T^ajp ysJIj Program listings £*^W fM ~^ 
iLtjiksJll i>«-vJI i*J oUJjj ^1 "Source Code j-a-*M 
UL4I j^ljJI <-*! "Object programs *-^l £*U" ^Vj 
. I4JL* ili-jdl o^Ubdl J** Jl* j^Jlji &**& US' , U! 

jS ^j^JUIj oljL^-VI $f JU ,>*^i jUI g^U^JI jUi-l jJp -*■ 

^V j-ii^ -JlkjJIj ;i ^l> ^"^ r^. &-M ai» ^j oj^i 

g^il ^ I4JI J^stl UL^JI gJUJIj jL^VI oULrt JU jL^fl 

.* |j** J> t5 JlC *,^k2uJUj 



MY 
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. jLiJi j^b * u»i.Vi ^jj ji^ij jl^i ji~>y I aji c^icoj 

<y JjLlil JlcLmJ oUJbJj obUj] (^U "JJLioJI JJ/ J^x-1j -■> 

JU J*iA*M jJi o-^i ^ T^' c* &* U ^ ^ ^ iJj t^ 4 
K^> Ji - a^Ljwj IfLJLiU Z-juSj Sj^jfVI *-**S>f ****So i-ol> oUJLmj 
<y JJjdl JLcL^ .1*>}UI aJL5"j Jlkc^lj *lt>Vl oljbjl j^uu-j 
,>• oU*c Jic J-kS-iuj oUL-JI LsLtj JpjjA LjjjJI ol*l_#VI SjlsLu** 

IJU J^jj .{Jof&Jll -a^xJll ILJ^ "ol*(/j-yi JJi" juu -v» 
.J juj^oJU S.fc.U U>!jJI ol* \jSi\ jU»l <y ^j«I&l r uL- JJaJI 
jrtsJf c*Jy Jjli>j iJUoVI oUL* oULj JU JJJI U* J„>„t.^ 
•oULJI juLj>-j ^l oUlj>lj 1(4) ,^JiiJH JLcjJj Uijmj ol»j*dl 
o^l °l* W i>* cf!" *o* A **<*< »-xJf— *JLI j^Jjj jc-Ijj oljLsilj 



N NV 
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Systemsi*^' ^W^U" tP! ^^ ■* J '~ a * '^^"•W" «-Ai-a? 
J-^> Applications Software olL-kdl oL**l/j "Software 

3^>Vl ^U.wa." OlS^ g£tfj .,^ytJl>CU«JL) tJtJmll .l^JU ^^^ ^Jjj ^1 

^ j^S iJic J^ji £,« ijj^Jj Sj*^ J*? olLJx "J I oL^ljj £-» jjif ^1 

J^j a* a.; oU^kdl jwl^ ^ Ijjtf ol VI .l^Wjj S^ill o^u 

.jui'lyctuil J*u jli! i^-«j-JI J»LiJ ^Jh ft* *$ a,'! j^yjjiicuJll 

&ljj| Zj^tf ^1 ^au If! I ±£ JkJI oLyl^ pj**>* X-lSLu aicj 

Operating Systems (OS) J**iaJI (♦& - 

Utility Programs i**Adl jy>ljJI - 

cjULjJI Jicly Sjbl *JxI - 

Data Base Management Systems (DBMS) 

;J.A&xJI ffc 01 

J^ <^' "OS tM-i^l (♦■&" c** |*^l °^*U |>» **>•** |**^ 
Ji*tiu/| J^ucXJ LuL/l J o i> i,ia„l |j < Lm XiXjI^yul p-«ljJl (^-» JLCj-«j>w 

hi/op V^Ui ti^l >* c£j*M' J****^' 0^ « Xa-«JLHJI Jlj^ySJ] Jaj ^j 
O-aXU <y>, 'dOVb *4-Wlj JU-iVI Oljjl jjhj oLLaJI 
jWVIj JiS/l jL^Jau CJIjU yj+tSJl l}4>\ cJtf&iJI II* &> oLomJI 



m 
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OjJ; i%j*\&\ dU? JU <JJcMj .jj-i-JI JJ-JfcJ! »jjj-^ c^l **W s***^ 
23±y U^>„ tf LL* Juitf <y Jm*&\ J^LJ ^ "OS J**^l f&" 



j-i lj >■*- cjit ^\ in ik^JLi r Wii Jji^ij asu>yi jjjLspt, 

J *5o*£)lj n^ljJJ ZjjJUjJU oUjjo»IjJIj >J4>VI Sj\ja a.>«*a'*2 - 

jj^AJ i^t? Exception VUS&-V' £j-»jVI u "' ^ L ^' ~ 

.Jkkl*JI jjufj g»lj*JI Jp-1 Juitf J!>U djJj2 Jlkcf jl *Ua>l 

JJUjjfoljLiL 






i \ j 
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ai> jJj> tfUI"CP/M " J*^" r UaJ ^j^uUI ^ jj& ^ 
f\)U ol &* (*J\ u^J -Digital Research, Inc. &j*$ Jl~rt4-> 
Jjl v-m^uj jj^Si\ S^l &A j+tf ^i Ul> pj*cu*A CP/M J**-iJI 

aIu-uu J-Jtij (J*J UfcJjLiJ Z.wx>wJI _yj-s**£J! (t^fj-l d>l ^ (♦A/M t^J 
f&j jjajw $j Ifl , Jb-lj CJj ^i »Jl>Ij i*+* gJUu fljlkiwVI ZifMtj 
^fsj ^.,,,,3.0 iJiui^xllj t^wXJl ^yjAM^JI >J^>! ^ *Jv>Oa«j j^dl Jj.w„A,T,M 
oU*Jt» ^1 _^tLll Jj**^! (^fi5w t ^-»JJI •^-•JwiiJ-Jl! j>« JliJu; Jb'LuJ 
jl j^waUjJ Jai»- ^ lf*£*J 2jji)l j*iii)l tl* • ( >*lj-2-» Cij (^ J>j**£J\ 

gskuu eUJuj ♦c*S t JI ^ <y _£**•£!) 3L*a*JjJI S/IJUI <y J*] 
jl "Multiprogramming Sa-usll 2*^*JI " fl+* . W ^* Jj+u&l^ 
»I* jjLj US' ,j>lj cJj ^ Multi - tasking^' j' *>^*+* *'^ 

.,/**•£)! £- SaJucdl iJ>J! oLLt-JI ,JiJ1 

BiJuoll iaLUil" dUU *l.ft UiJb- j> Ui- (>*JI 
oIj^j" ^* jS 1 ] j\ c^^-j *jl>* i5^»^ iLaxll "Multiprocessing 
Z4.U1U ^U.1 j^l IJjk ((>kJ u ^«U^ J J ale CPU *ij01l 24-t*XI 



m 
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."oJbcdl 



l*< J-JLA? (Jx! CL Systems Inc. (CLSI) B> Oj> ^j 

JU^ui iC^PDPII / 23 jW* jA-U »Wj PDPII/44 

•Digital Equipment corp. 

0L.I4JI Jtm ^.ijudll ,^j£«xJ,I JJ ,>* iU-Luil oL*l-nkiM/ , yij 
Jjftl j! Ljjjl LJj^l oli f L|il of *V .UL- 15iJ*c4 iu*. olJjjV 

Lb^iM-l Cij Lajj Ji-*j U j*j .jJj^^JI Ifc p yLj ^all oLLjJIj 

Jl I -J 6 ) L>*i c' Jj,2i ^' * L« * tJ p l^Jj jJ>«^l Response Time 

li* Ji*L jSj " UNIX jS^iji" J^? r & "Bell Laboratories 
oU>I! j$V yi ^^ j>JI ?W ^ s*Ux-tfl >^J <> f ^ 

LuwJj Ijji ,jijj o' "a*^*^ J**"^ r^" l M - " j i>* t -^ > ' ^ - ? - i -"[ ^j 
oVjlaX \j*jZa [\kll\ II* ^w»lj.i.JL^7, M tlj i-JU-1 Jj^SJ] \j-fsj-l <y 
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•D*** cy^ u *k -»' ^'j Utility Program 






MA 
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tfi+t ^sJI UIsmII pl<il "Utility Programs ***k|l £ 4 W" iS*P 
j-^J «<>ejj yJJ< y,****&' »J^r' l>«i»»a**« jl IjUA* lfca& ol 
JU oL^y I j^L" ^ L**a*sl\ ol^JJI jl TfcffVl ^JU»y otf^i 

jtuJ <y piio-J ysJI g-«yi dU? U^Ji ji^l Luudl g^f^JI ^»j 

pwjJ jl «LiL/ sJjut *j{£ ,y oULJJ J^JJ i*juiJI j£*ljJI *— a? L£ 
^ »Jt»Ju: pljJl J4-J L5* .U>jji i3~* ji$1 jl oULJI ,y frZtij+apA 

JlfiLjj .(^j^vi^il pLf» k w . M . ? JiAi- ,y £*!„*)! jjj^* ****^^ £*WI 

jjjii? * UJI L*Uj l4x**«-a5j Bugs * U»*^ «Jl£s$j <ji Ju*iLJI ^ I^JI 
oULJI Uj*j »jJulj l** jjUj JL*ii)l £-»yi ojj* ^j *£*W 

soUImJI Jt*ljJ Sjbl ffc (f) 



•^Ull pkJI ^^!«-»U <>* "DBMS oULJI Jtcly SjliJ jju" 

*,tt-^ oL*T JjjIjuJ Lu'Li o^Lo «i»*> ^j^axJI ol»|ji%£u/Jj Ja^j jyJ! 

^A i*i-»j oUjLw j^JU J«.m.*J ^1 itiJie j*il\ JL<?l>j oULJI ,y 

oUUI pij**Jl j>*b^' dx^ 'j*^' (>* J***"* j*-**-* iK •6A: JUl 

." f lkU^Jll 
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.oUU! <y ytcLlj jljSUJI JJUL" - 

.*\stjZj)t\ j| * leJUu/ifl ot)L^uJ hJijAj J»*l£j - 

^-^1 ^ "DBMS oliyi -ul^ »>l r lk;" f bi*J >l ^j 

»jLcli ?jb[ .Uii jjjkf JJj .iiUkll "Fields *Jj*>" J^ <>« ^L; J^ 
J£J "piles ^Lmi" t>* *l<&* *•*>»*- *LAJi uJjjUl ,>- ^ oUUI 
JptfJI -Ujlj iOU^^Ij i^jjUJIj tj^iJjJJ LS'ojik* Jj-^j Ji-Ju 
(-JJLJLJ ftjujui otitis' * LiJl jl .jdj cJuJL<axJI ft»jl jl 

J^** «>• t^L^xM J**JI o(J W* v*£y !a1 *L> Jo^ 6^»yi <y 

o^jn.yJI >I* JU jLLtj »jl» Jl> oUU oLij jl> jl ZJU.I g-»U)l 
J-_S ^ jjL*Jj oJuu ^xJI D a ta Independence oUtJI IJ^UzJ 
JdkzJi] *-j*> jy» l<^U>j oULJJintegrity aJ^ISLsJ! iiJ?j 

"oOUl Jiel^ Sjbl j^i" U>.j ^UJ- ,-^UoJ ^ J~* If 
<^i ^%^-JI Jy> oIj>jj oLj^llj oUJcUl j$V ^i pj£ix*J <ydl 



>Y< 
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:oUUI 2Mjc^\ -I 
-• » » 

.oUL-kdl 

roULJI *-ij£j* -o 

uuu j>lj J£-S Jii> J Jt^ Data Centralization <^'M *i£/» 

roULJI lA M 9j M d> A4>l>^ J Z5jLiII -.> 

Shared vs. cjULJI h~aj*a> i&\y> J tfjlSJI" i**ol> ( jj£ 
j&\£\ J>-JI <y crt-^^J D - : 1 ' 7 '"* c«-*' A *««*-i £L*Jl< "Private Data 
JLas3 oUJjlII CJIS 1 lil U .2i*lj**j if^-i* 4JLa< CiULJU 

ijJbc« iJLc j! »J>lj JLcj*j«c» jl fjoi^ui XouWjj mJ^lIUuj J A^wj.a-LL 

L*ol> Jl rls^ ^>kj .i^l> U^k W^ 1 tjJLkj ijjj ,^w«jiiouJI ^» 

.ouui li* ji j^jii j jii j ^ ^i 

i^ljxll Jj->JI -i 
tf^&ll olJl^JI J* "Concurrent Access «>*b*ll d*****'" J& 

^^J^iiuil £-» -bJlc £jl J* JU-»(jll »j> _r«-«Jj - J*-lj CJj J 2u>ULIj 
.OULJI sJLclS ,jJu {yt oI»Ja1I pl>jiw[j Jai> J £j*JkLu Jl» 

2*o+*Jlj JUjJ^I t/kl-"^ 0*i i*x£ll jl ctLJuIl £ja oL'Lu tiJji-ioj 

Ltt** fSU^ J *a*$J 'VjJ-^I ^*LuJ v,JLLi Jii .^wUl_JZ* j** LfcfixJj 

^1 j^t *XjJI (^j .ii>V i*i^j iot* J iiy>)l >J* oLjijj jl j-^rfijj 

^ oULu Jbs-lj? JCLcj .i^U? ii-aj ,^£j OULJI fti* Jj Jj~*JI 

OjJ» Jij . lulji* o j^d iO-iil cjULJI ftjjh Jl Jj-*JI £>U o^^' 
^ .X.JIP plj^i-l^ ^.Ijall Jj~*JI J* XjUJlI oULJI SjIaI j^JaJ 

.i>lj C*»j J l^) ^wtiicuJll 
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:U.lfcdl oULJI -•* 

L4JI jr^l oULJI Jyt JS" plkJI i^-u^aJ jjb rf **K <$£j* 
Ueli jl eUi tp>. ^ SjjSUI oU^Ull aUoJj U.JuJt oU...kdt 
Juto ^ JtcLuu J-»l^a*» »Uii) ^Lul J£JL? Integrated ^Ju^^-^ ^^Wi 

.oULJI JS.\ji 

:oULJI J-JLfi -j 

S-utf ^ "Data Representation oUL*J! J*tT 3^ ^1 u^si 
Ol>^j*H ^ '"»J^ olji-J, .<yLUI jltVI ^e [**• oULJI 

is*!* aI*J oli J>- £u» ^ 0^ oUyi y^s? V ^aUJI ojJJI 
.Ah of v*i ^ iOUUI UU* p& jltl <y oUa y>q J ^ Ujuu 
XiU>JLI ol*L*>:*) l^j* oU>- "oULJI Jt*!yl ijal .Uki" 

.Ua> J! 

<y J--»Xi U>Ji>f .dUJJ ^J> >?_***&! uiU I4- 1 ** W 1 ^' jhfj 
l^itj o!A*- aIjlcJ <y JJUu. >% ..**s* J> oli ci*** * Lut 
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OUL-JI ^oj'La^ JjljcJ j+id\ JJd\ Oli Ci%>uJ\ %*>\ (U-xTj 

Cot* U*a>l iinjy: tj* !>La-lu. J*-JI («—<*£ jU/VI II* <yj l«*stl 
JLiU/VI j^iU ^A^Jyi jJixll «yUJI *jil U .IsjUJI oULJI uLa. 

LJLi? <y jJcdl J>taJI oli o!&j«-J^ ZJUcdl ULOll JjUsJj .io^sll 
iJL»JL jljitl 5U«j|j .Jj**JI J-J Ja?\j+J C)l £$w J^» or^^ pUkJI 

^Isll UJjJL^J Zl&JI 15>l £i%y*j lyujjl Ci%^J\ -JL^AuJj 

mJJmjuujj .dijZ&A ^Lvl ^^JLc cjULJI oij+kz* oLa^x^I ^ iJuLliul) 
viu> JS' J***J ^ Transaction File *OM «-&• jl ^^1 OUI 

t^j <y J lit I Jw*- J^ ,2j 4^ oULJI *J* Jj****i Master File 
J J olt^UI jS> J LKtl yi oULJI jl $\$J\ JjU JU ^UJI 
JLs jjkzi XJ,\ &U>] U .^rtjo*^ J5J j>Ij Jj^w Uuj »jUVI ^Lk; 
X^j jl "Codes oljii" j\^3 -u* Lw ^M^cJI Ja^j "IS^I J^**" 

jJLc ^j juJ j\ " jfr»J Ui. U >oj" O^i 6^ (>*W-*JI tAT ,y j^iaJ iljJW 

Inconsistency u^ 1 ^' *jj^' oLi WI ^*j>" <^' iMLr^l l^j 
1&*j> ol'LJI ^& Uilc (r!>7l> iJl^-aJIj JUoVI ol*l^>! alajj US' 

•Redundant 1**jj 

"Pointers ^Ui>" £^! ^lx o^-JI Jj>-^j j^I J>JI oli 
SjlSIjJI oULJI JJUL" LfJli . UjI^j &a Vij Jj^*JI oULj j^\ic ^ 

ItuljXllj iCu-Lill OULJI &, "Lx.y iljipl ^ .UxJI cr »^--a> JLcLaJj 
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fctAi c^ 1 "DBMS ^^y I ■AfiljS Sjbl ,*&" f j> ,>• ^ a Ac J>^ 

t^' STAIRS r ^j 'TOTAL r ^j 'INQUIRE f ^ .pkJI 

p lki U .jj^i) J-.15UII r lkdl ,>. *^ "Turnkey t 1 ^ f^ 1 " 
jjSUI Tbj^l Ul> ^j .yj^J ^X\ »^>l £• r Akz«J MINSIS 

Focus, Knowledgeman,D Base III+,D Base III, D U^ »-M^I 

•^•••Basell 



\ Y* 
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oUuii?ll oLj^Iw 

l^Jlc jlL, U Ukd Z~*. La> pl^t *hli jJ^-*SUI g«U)l ja\s 
<y oL^yi »i* v*s£jj -Applications Software J*^' °^- 4 U 

.iJUJbJI i>c4jJI OliJ j^-4 iAJ ^1 

»JU {\J- jji jJUI j^-^l J-»U)I_> ijj^^JJ JLc 2^1 All ^L-'V! 

>( JlJI 

J If* ijjillj j?j***^JI oliuJtJ oL^-»lj^ jj^iaJf <^U JaJ-l *j*4j 
Jix oL^y I jjjkr UJI& Cotf .oLwuJI Ljjlj jyo .i^ULI Ji'UL. 

oli jjj«*£ll S^fs-I cJlS* jtii . Jj+til r lkil 2JU& £,* 2XJS l^i 
.»^>'VI uL)l& jLc LtfJJ ^/ JL5J SjbVI M> U ,Lub> OJI& 

(JJl^j Cow»l i Microelectronics oUjl^JJjjSLJI fc^-* 
r L*sJ ,>* Jj^/I p lVl J*> i^JI i*L* j«k? ^s 1*0U jjJI 



Us 
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.god! »*_*■ ^ JJUu" $1 c£*i (jM iMM' 
•jLxi-Vlj y**j£\j n-wwix)lj oLms-jxJIj JaJ&k?.U 

a! c^*i 2-—LJ jJtfjS" el)3 &» i*jbJI JjUjJI ax>c^ fJ&tfj .L^u 

.•Aid! (*i>*jj XjLSjJi ^ tijjiM Lf*-» ^*a« 



WUhJ 



* * J* 



m 
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AjjiJI c-*»La? <ydl jS'Lillj .j?>#*^JI oLs^l^ AjjJI yJUli jJiUI 
oVl>u» 5I Ju/U JLsU- LUp »lk*l y*j> «Jl» J <J*J «^J^I 

•iUiy .LfJI rbnll oLlkult \4xjjj 1>JIA\ oLs^yi Zi^lk* -I 

JU oUuJxxJI oL^ljj uLJj jl .y^ Jjjj-^I «>• 0^ lil -V 
iJjlfc* jo*tx)l uiJISJ ij^J o' V*** «t^-iil ii-H t* f*^ 2 * 
j^iil Is^ ji>k jl y^j .Sil&sJi iJUi jL* if*, ^ ^j 



oLjmIj^I jokb JttJjII <^*U)I wjiJtfl f»|j£cu»l jijf &* oUS ^ 

»!*> hj* n **Lc i>Lk; LJ jjUjJI u-^LVj li* Jju^j .1^ jj^JIj 

Sj^Lf oL^yi j^k ol v<wj "Software Life Cycle *s»l***W 

.XJiTL. Uuat Siaij L.La* XjJljll J>UI &> ZLX, J}U 



\w 
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jija&l oL^.1^ " Life Cycle"»U> 1>j> <y J>ly> ifttf J*y 

.UL-aJlj ^^kdb jtr^isi\ ty J**^ 

jJIjj <^jj-UI itla>u "Definition Phase ^M . i . r„l l iU^»" J%-j - 
.ZLattl oLUnil iJb2j JJWj . JjlJbLlj oLJljJI 

oLUu- J>*2 "Development Phase jo^*" *!»/•" J^» W - 

Jilill £*~aj "Maintenance Phase &L-1JI Il>y>" <y l^lj - 
oUikxJJ olji>»u Hbj ,UU>c* iJiJLij 0LL0 ,y Jjtki^'^J 

oL^WI »U »jji ^ Ul&ll J>IJU jiJu" g^ji JU! J£-SJIj 



UA 
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( ^ r tkJl r>f uJ 




oL**.yi v ijji (V) fjj j&s 
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J> ij\ » iicuJll Idjlu** ^ oU^JltJI oLa»t*lj4 jjjiaJ iJLc jiSXSj 

J±2 Jij .dUJJ Juirjll JUlSoJI u*^ LJ>b Uj^kf ,>• "tfju, ^"L^-J^ 
oL»u.yi jj^ or* Irt^l °^ jf ^-X^ 1 C*^ °^ ^ <^ J » 

DOBIS /£*U *■*>" J** oliakdl oLp-U r j> J^ olS> -UiJl 
<y 1»l*AJ W*Au ^^U (•>■ C ^ XJ| «-=-» t-t-xS^-L I ,>fc{ ol U5 - "Leuvin 

University Northwestern ixjr^jfijy **»k" ^^ J^' Jw tJ-^J 

•" NOTIS t^V" r & ^j> c^ 1 Library 



\r« 
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yiljVI *lkcl iLuj <y "Programming Language *^«*" **J" 

. LfJLc { jajj» Jicl>3 jij LfXjUS' |*xjj L J^x. JLiuJ jj_^»£JU 

^U-LJI |^-j5l!"j "Compiler j**Atl j " Assembler ^^VJ-^ 
.i*w*)l oUJ usrj ILbj, I4K r> *;j "Interpreter 

XJaI ^Ljj.UI .j>1! Binary Form c^ 1 J^ 11 <> Codes 

<y liar 2**^ i*) ^j Machine Language *ftl **J".j V>^ ^ 

Lp. j^a*. ^1 hiji\ oljusJi jijj, .^^*sai XL*!* JUI 

6>i </i y^-^l jt M>l SiW^I £^ i>jJ J5U. ^ g-U^I 

EntryJ^? 1 *4+* J4-0 .J**-tall r &J Llij c^ -bu LJ 

ikJ* 6* ^^Modification Jd-^b Debugging j^-^b 

•«iUJL# i-*Ull ^.LkJI jwljjj JLjuJ gwl^ Jj£»aJ 

Low Level Language 1*~»4\ ^>uJll oUJ - 
High Level Language ^J W I j^&Jl I o Lil - 



\n 
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Machine Languages *M oUJ - 
Assembly Languages fc***-^' ^^ ~ 

M) oULl -I 



IL*_>J i>U.I Oji »>Al«-« iijaj iJt»lj 1*1 ^ij of yj^' j^ juJi; 



«J 



,♦**-■* VjJj jlfj.1 In J-Ui* ^xJI i-»l3U iAill Jix i*UI dlL" .!*>/ 
Uu'i ,><* I^lil g-yi LUS' ^ pJitt-J oliUI »i* cJlj*tfj .>l 

,y.Jli*)l J^U- L... I iULaj iftl oUJ *J JJLSJ jjtfl tfi^aJLI j**J 

jLc^uu ILslxJU »^rt-^JI oljj>kiJI if;l^-« <y j*UaJ! £jL*U i»t*±J j^«-i»UI 

oVL*~-VI iJjJj Miniturization c** 1 ^ 1 -**^b ^ 

J-*^. ^ -4^JI •»*>* 2^ ^ <***** tr 1 " ° W^l J*tf» Versatility 
jj U>UJ Zftl i*J ^1 Ji-u .dUU Zili/^ .IojuII ol>HI e Lar £. 
J^l ^ii)l y.Lu "if jj Ail *V 3^-Lil jkJI i^-j ^ l^JL* ajL 

.USLill J> J 

X&J ^ ^.y I iuUi' <y 6JJL-JLI oL^-yi pljA-sJ ,>» p£jl Jiej 
Time - Consuming^.*" Jl>*x— J i-4* Jl** dUi o' ^1 «iM J^- 

• Error Prone *U*»}U ^^*-*j 

^yi kJlhj U ^ JuJI «y -uLj jj? ^JU.1 cJ^JI <y j>hj 



\VY 
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.JLSLsJI »>£JI &a Y^ Mnemonic 
"ADD uL> iJVjJI j^l jl olXJI »J» ili.1 ^j .gSljll r lijl ,>• 

.aOti 0^ j*-? c^ 1 "mov 4X .li^'j f* 1 *> J^ «*" 

"STOR 6>"j «^j< J &^ St^ v^" c^l/'LOAD J->" 
l^ ^ju ^1 ^.IjSfl »J* r IJ^a-lt, .£)!... ^Ijl jl OUUI ^yjid 
Uj5"i; ^ jjj^JOl *jlJcuu» jl g-t^ril (_^Lt J4*«i L>«j oLK lkuJ_^ 

lil ,y l+oUS' jji J4J ^^cdl UJ oUJjJ $| ^A phj\ Jpj 
^sll >.>JI ZJW iftl I*) J\ l^l f?jX Ol V^- U*l ^! •^1 

<>* I* j* j***i J^l "Assemblert*^'" *«l* c^i o"^ £*4* pL**^ 

£-wa; ol^j-i ,>* "Assemblert*^-! g«^l" J* J-**sd «jo«^I 
LX1I UL*il -i^j J ±J. j&\ jXjl oL^U jU,[ ^ ij^'VI 



\rr 
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•T . • 

^L>l ^i I4JU jJlLj i)Vl oUJ ,>4 u^aj £***xtl oU) ^1 ciwc*.j 
oli oUUr jl "Intermediate Languages'&^jJ' oUUI" i^ 
oVU-l <y cJU)l <y i^^MiwJ lf!li "Lower Languages^' <^>x*Jll 
»i>^ U>IJI oUL*JI <> UU1I LUjg r UJ! g^il c-ikq <yJI 
oL*wlyj g^jJIj Jytfl gwlji, J^i-iail f&J ijUS' JO* *i/jll 24-1*11 

.iJLiuu w-«ljJI JLLu ^ j^l I***l 
oUJ <^i olJt.,kttl oLc^ljj LUS' uijJUl ^ «^»l ,dUD la^jtfj 

:JbJI ^jaJII aUJ (Y) 

oLii ^"High-Level Languages^* Wl cJj^ 1 oLiJ " -l**^" 
oljbl" Jix JUtl jjsJll oliJ ^ oUUJIj .ifrl oUJj ^^oll 
Xftlj 'g^l oUJ oLU" 0* iiJU^ Zi^ "Triggers*^ 
LjuJiII XiUI j-lji f UteJ JUJI ^sJll oUJ j^J, .Z^Lioil 
J4J JUI j^aJW oUJ ^ , JJSo -Jlill J^ t> *^*MV^ 
oUJ jl iftl oLUi XoaSUI oUJJI ^ y^kJI yi ii)& Jilj gy-fj 



\n 
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0* jt**i " Compilerf*^ 1 J 1 >•**'" **** tS^ o^ £*^ f b»*s»*Si 
.iftl ^y £~*d1 iit g*l^ j^jSi ^Dl "Assembler t*^l" g*lo*11 

*4* i>U*i ^1 JWI jj^l SAl gwU* j^jSi ( JLjLs)I ^ JJj 
(•^jsll ji j**UI" gulo* ik-ljj. "Source Programj^' £*IV 
^V 4Ji JL* jU^ .ifVI iAJJ AlUI JSLUI J[ "Compiler 
,jsll ^.IjJI j>« >T J&i UU i^ljsjy "Object Program 1 -*-^' 

Jl S^sL. io>!l oL*Lcdl ,»>*l> iMI •■!* v^i ii^' "Interpreter 
Hi g.0* iJLs J^U yi^, ift! UJ «y oU-Lj ^ LfLU. U 

j^jair g-.Ujj ^jlmamJ ^s)! JUI jjaJll oUJ JULar 2-.U UcLtfj 
Ujllc jjj^j^JI Zkwil^ >jjSUI IJUjJI oLJUj i*>y altf o' v*^ 

-oLj ^ ^ "jii-ui ^r ^u,. sjju cji au<j .cjj jr i^u; 

iJLn vi*> XTSM j»u 14*>jJ Jil <yL«JI ojjs-il oU) .^sjJj 
oli) ^ "Compilerj-^l" pJ^^*i <iJUS JjUu ^yj .dUS ^*-»j^I l*i 
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L4JU f Jiicuui! j«J JL» Jkx-Jll 1*UI If*j df?£| US' -Ol ^1 .fi^j'Sj] 

.iftU 2UL»I 0L1 Jj&&J 

- » f # 

.2JU-I j^w^jll oLffjy jjlft <JL& iju* s . ijUl ^jfJUJI ^jZail 

<XJUI ^UJI j£>fc*t! g*U J^ ,>* jj&SJ\ g> J-*Uxll ^LXJ^ ^*JU 
.ijiUJI **IjLJI I*J j^uj L^Lu ^Krt^UI ^jl-liJI y*"4 |<^*jJI i^fw - 

. LfuJbtf «LJu ^!*lj*'l £■**? J ^ ' mJ — 



\>H 
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il> jijlaj JlUj JUJI Jj1*A\ *&*ji &[*3 Cj* &^* LJI> j«^iCwJ 

^ J^VI J\ 4*8 ^j jji\ IJ* ^ oL^J.1 >|jl ^i oUUI 

oUJJ! ^« ^>*^l t^**^l *l«llifc2*J j~a*i L-Uj »oUuJsuJI £-• £*"lj i/jJW 

.£*** tji**^ Jl*-* ^ JLLuw il5ww« isj-Lw ^ 



oljLc jl ^1 .^3 l_^JI ^ ULt«.r.t I ol*lj>V! *-• J-'liiJ i*«/L(! »jjL*«» 



BASIC a^li-Jh) 

5jjlt4 »ji^£LI i?-»jJI oUI Jajc* jl Ji' CJlf liiill »I* ji>k? JJt 

^*> Off-line^W* «w*j J-«&» -«* vA^ g^W i'J*Y ^L-Vl ^ 

*W (^ ^ c*^ WL*ajj Uj-»jj g-Wl ^^ £-j4l pji 

j-iLjJll Jj-*jJI c-*JL/l j_>flau £$Jj . IfJU obwwaJlj oljL>yi 

J^UiJI j>jfu._^ll IjjJL* ^i j^j— »l i^yDI li> j>* o Uuu^ JI J>L> Online 
^ </J 4JI ****)! oUJ JU-ilj **»>H «ilf: J>u. ^ >_«~£JI £• 
IjLlill j-lLl! Jj-oil oUJ J-Jail ^ "ciLj^ ijJ" j-i*jj -<uj* p-^' 



^rv 
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"Beginner's All- purpose Symbolic Instruction Code" 
&a *£j\ ijs. Ajc1\ iLfu ^ ^jizaJJ l4>y> UU\ tjjk fr] <i«>j 

L4I4 Ji* J^XmJ ui^JI i*JJ JuIxmII olf^pJI Ola rooJI tyuu -b>fj 

^jl Jl£* j.-t>»i«J "String-Processing hyj LtU" oljAi ^ 

LiJ <y 0%>*JI JjljU oljJtS ^rtXjdj .iilsiill IfJ^JAj-tj LfjL*^ 

JUI t^^^JU oliJ ^ LfftLi* ^ J2jj Li>y)l SijJL*o. dL^JI 

^^1 / ^uJUl g-.Uy f j£*x-J ^1 "dlj-J! iii" jcmJ jIW ^j 

.L^jl^o^"M^'6l» Compiler 

^ LtiicX^JU oUuitrJl oLyljj £-# ^*i5" ^ *^i>**JI Li) »Jl»«£-Jj 

"BASIC Plus + 4l* ^" ***—' ^^Ij ot^UI j*V 
u* Universal Library System M^l oLiSUI ^ ~iSj> l^.jk^j 
pj^ts-oi "BASIC Plus 2 Y+4<>rf iiJ" 3»uJl W .»jm1I ot^l 
c^b Maggie's Place U4* ^ c^ 1 ^^^f <^^U fj> <y 

COBOL hW^I 2W (V) 

^JLij .JU&I oLku <y LiiiUI i^l^l oLU*JI LIU Lf^l 
llr f>" ^1 LjJ^VI SjLJ! ^ JjVl <Jj>l J\ f J*cuJll JiUJ! 
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oLjL-il )±c LJj COmmon Business Oriented Language ^ 
jA\ LJaVI JLcSfl oU~kr op •'■**•!! ^J 1 ^"M-*i '^oJI 
oULJI j>* Sj^T oL»S* JuJaZj oULJIj »laVl jljS^ SjU O-itf 

.jijUall jr&lj oUUI JjIjj jtfj? J_*j£JI iil oLU; $U dU*j 

J^Uj .dUi ^1 US' ifrl o* Ste^y Jk£M ^ <>• •*-*-> 
i/lill <y Jaitf o' v*i cr^' ^>UJ^I i>» v***" iJLc c*^ 1 **M »•** 

jtuJ ^oj^ tiJU* ^£Jj ANSI j-rfl*-* j-tJL>L=-^L Jjj>SJI Hi clJf Jij 

^ ^jJI j^Lni »*jUil JLjwJyij .^^Ull »j* £yJa£ J liDI »IfI oljjjjcdl 

.Zkujdllj s^&l j?j«*^ll »jffl J& "Compiler j*»** ^ji' Jy 
!**> oUj^w* £* jjj^jjjCjllj J_^j5UI iii) j^t jUI "Compiler 

FORTRAN *t>lAu*M iA) (H 



jljj . JLJI j^JL) L^JI oU) ^ I "oUj>JI ^" ^ 
"FORmula TRANslator^J-MVI oL^JI jUsi-l Jl f j^*ll 



\n 
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c^Ji ^M js^i t 4 r*^ **j* **** tfjjj* *** oUJL*j c-^"j 

i1»VL*l«» ,Jxmjj ^yLa^VI JJLuiilj I^JOftlj i'.yLj.JaJI ->LJi ^ -Lj-lytf 

tj* 6Uj^I **J g*U pi-******! J^*i cr^ "Compiler «*-*-• f*^j*" 

American National Standards_«ri' JUi ^ cr 4 ^' c*^Lr**^' ■ A +*M" 
4^1 ^ jjS J^j ."ANSI^I" j**x»lk «-b*i c*1Nj "Institute 
X«U t^bJll j*il«ll &* "Compiler j-*** £*^" xA^ ^A c*^' 
LLaJI jjJjcJ LkLkI 3 u «.ua * i*»Li»| j^Lai' »jJij If! I vi»*> olyjj*!' 
j^Jll gwO,/ u»*ja«j i)\ yfMi «<iUIIj .oU"j>" **J &* i**fcJl 
^Ij^luL oLhU^I *** t* J* 1 ^ f-*i ^' "Compiler 
jm-41 J>IjJI ^u>^l £.U«J S>_^l oUJjdl J5- jj^^J.\ 
Ojji» jyJI SjjiM o_^ u i« i <iJU>j .ik-ysllj o«&l jJj-s^JI *>frV 

PL/1 :^/Jl^iiJ(t) 

I***** t^U <i«*v! v^**-> ^ / J| <y **J of VI <Iu** olxJtf 
oljjutJI ^-U JU N / Jl ^ **** ^ ^M~" ^*^ ^j • J«^l 
^1 oUUI JjIjj o^Lflj, .o'yj^ ^J U4* £~< c^ 1 **-^JI 

,\^» .-.t.bi.it i^il> ola N / Jl <y a*J ^rt^juj String- Processing^ 
. IfJ <i»Ji^ ^1 cjLJUjJI ,>* j*/ g>J ojLj IfJl 






\i 
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.(MB-ti wai (rv . ) . (H . ) ji> i-u.ji.B.M. r \.vi-J jj«S)\ 

,ji iiL. ij^^UI g*\jJ\ jJtf y^J Compiler^-*- £*^ ^ f~ -» ^»j 

jj,«^Jl ffc ,>»< y^-j .^>VI i^fli jjjw^i »W <> w Jl 

»jl>WI g*WI J*»i jl N / Jl u>, **f cy **"" V/****" cr^'" W-*JI 
L»> r J*JuJ Jlill J*u* Jui .\ / Jl ^ 1*1 r lJ^u*l Jai Jb 
<y l^Uj oUjbdl j*V_, oL£ll <y IiJmsJII oUL-kJI c*L^I^ 

"DOBIS / Leuven" r ^ W* iA a^J »J, u 7'j ^--rf^ 1 °^ 

I.B.M pl-^-^l ^O 4 •>• 2xL - ail .*>«**■" »W f^* J* &* c^'j 

• "Compiler ^r**^' £*^j< J ^ / Jl <y **J ,>» frs*^ 

String Processing Languages hjlj}\ X^l*!! olil (0) 

^j dl^ti; oL^IIj oUjUl j$y i*JVl oUu-kdl ^f ^ ^1 JU 
LLWI of VI ,^>*VI JL/VI <y oUUI UU. JU l^JL^ 
I4J ^ V jJ ^1 lijj\ jj*J\ JjlJJ uJWI ^ vikar IJI^^JUI 
j Jjj^JI oUJ Jjl» ^jJUJI ^j>**Jll oUJ c**-^<» Jij .ii+** **!.*>)*■ (**5 
aJ| VI .iju>x*L\ o^uJIj LiJL*)l olijUll JjIji-j ^ jJl...oUj>JI 
j^Uj »Julil*j ILjlf Juilj^^JL otA^-z JjliJ ^1 2>\J-\ uZte+vj L*ju* 

SNOBOL / 4 t / Jx^-I iAJ - 
COMIT ^WZAJ- 

LISP v— *[ **J " 
ADA laliAN 

PASCAL JIM*^- 

RPG - II II / ty? cy J & ~ 

SPITBOL J>~**-l Xi) - 

•e?l - 



\t\ 
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i>» "fy "Interpreter^* oU^" liyjJI ifUl ^l*J ^Jix. ^jl^s-j 
.Xftl i*J ^ oLJ*JI ftjsi ^ Compiler ^' £.1^ 

MIIS / MUMPS '-o***^ / o^HJ i"\) 

j~inj) .X4-U1I J-iis) IwlsJI o%>iaJI ju» J»«UzU iUlII »J* Oj^ 
>.Ji IS 1U)I »if) »j>ll tfj-jJI r "if jU^I Jl r d«x«il JaiLII 

"Meditech Interpretitive Information System / Medical 
pUiJ iiJJI »I> Ji*j Information Technology, Inc. or Meditech" 

^ii-li j*>j^«" g-*U^ ^Lc J**-« Jjlix«j pU ^j* la J*ju2J 

**J **-»j< _n*l*-» I** piwa-j MUMS W^ c^*iJ "Interpreter 
Jxly Sjbl ^ ^ ^tf I*,^ <> iiJJI j^JSJj . ANSI Jta&l 
>jjij .aJUx *bl ^ gw*ll jlcLj ^1 ^>Sf| XjjuLJI £*Wb "oULJI 
oUIj^VI <y Lu'UI Jjy^l eij>l ^ JxlfaU UJ Xf^ iii)! 

iltrU*)] 2^J\ oUl (V) 
i*U! ,>4 LuO 4*** oliJ o^l <>> jA |J *i\ o* ffJ\ <J* 

jxUdl LJUI ijw»xJI OUl yuyu t> 4>fJ-l ^ia^ JU* jf VI .I^jjJI 

jlf* £• pikx-J <_£) VOjU^I" **J °jj^ J^ 1 Jw Jk> -vj^' 

LrfyJI i^Ul* ^I^XJI j> J tfJDI "^IjUJI" jiff g« {&CL*2 fJJ 

jjJlc ^^jlJLI "»Ij o>&" jiff f-* *J£cutu i^JJI "ZjOjjw" Xjuj tip j j j i ... J I 

. jj^uyi jjfcu- jiff 

<y JLduaicU I»yc* ^1 r-U^ Vj -lAkluiVI Uf* OliJJI »ji* Jxbu»j 

MX 
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c*Uii 



J-Jjl "tjliVlj JiJiiJI rOULJI JL*ljJ j^J" .^pUJI Ju*v* JU*« (V) 
jli :» J *UJI)...i r *UAI OUMI ^i oUjUl ^ : <y £*U)I 

.(uaa .jjLr-sJ' 

(3) Blending - Clark, Theresa and Cross, Thomas B. 
"Designing Effective user Interfaces and Documatation" 
Journal of Information and Image Management, (Nov. 
1984) P. 45 - 48. 

(4) Phraner, Ralph A. "The Future of UNIX on IBM PC" 

Byte, (Fall 1984), P. 59 - 63. 

(5) Software Engineering Handbook, Prepared by General 

Electric Company, Corporate Information Systems, 
(NewYork: Mc Graw- Hill Book Co., 1986) P. 101 - 
106 , 201. 
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oLj^Jll 



-ujJUI 



Lul>- V, l^ljj OL'UI Juu* :Vjl 
oULJJ ^Jlj j^fcLxJI JjDI : LjL* 

SiJjcdl JLajVI oh>, - 
juldl oljS'yi - 



\£o 
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^jjj^J! {y* b\f vi^ £3j J*> d "ill i^UI 6^1 (>* ot; ;-*;-' ^ l 
o^Ldu'i/l ijjJtJ #ISj --^" **3j-» <y -*■*■* J^Uiil jy> jj.^a&I pJ^ouJ, 
L~^j bji Microlectronics M*5>dl oLjjjjS&l^l 0^ c^' ^ o^ 
^ jjj^Uf 6j4*-L* JLa;VI ^SSi\ <y gr*\ *iwj> £>>JI j^ yi 

Js. Jj-^J-1 c$*t " Modem pi-»V J-v JU^ fcl^Vlj ^aIjJI 

**US ^ijij -Online j-A^I J><^ «-*j*i i*M' °^'W J^ *Jl»- <y 
^ _-j&J j^j ^aJI Time - # Sharing j*x»*&l ^j cr* ^j 1 -^' J! 

•OijJI ^vuii ^jij *****{ oLilua jy* 

oii .Bj^Ui! oUjJull L>^-nJ ^ JU4II oL-uJI ^y _y^*£J! >j^l 
Jl jJ^-XJI B>4^f \4jytk3 yJI oULJI jJjj <J! L>jJj^cd! »i* Oil 
Jliol i/»uc jS\ <-**> .Zitfli icj*u< iiLuil <y ^jJitLu ^Ji-cLu** 
Ujjkjl gJljJ l^'U X*Jjl iLji^ Ul ,j>ll J£Jl <y oUUI 



\iV 
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jW cs^ "Telecommunications-^ c^ oVUuVI" US ^jJuz^Jj 



N iA 
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Juti ^ oULJI JiJ 

<^U Pulses0 oUajJ" J>Iju?j .U_*c D^idl oUUJI eii^oJ ii^ 

^ VU4&I oLdjiJ! ^tUu, Wavy lines WU -M^ 1 iy c,(jljL| 

: JUI J5LDI J IS Transmission Jk#l i*^ 1M> 



n n nun j^^^^^ 

ILjII oL^jJI «Ji>! (A) (*ij j£i 
£^aJ JiJI jl JLjVI X*,* Colj UK Aj| JjUJI J&-2JI ,>» juaXj 

OU JUjVI iiU* oilj Utf jjf IS ijS\ Oij*s}\ *>\y v&»! 

J-aj jl JW^' ^**" <^* -***j^-I Vibration oLi^DI ^ *b*j*i» 
XLiiuJll oUa.;.JI liji ft^-a? dJUJI JU/j'j/l oU^ui 2Jl> tJ ii .oULJI 

jjiuu ^ L^Jlfi ^LUj ^1 iLj!^l*JI * UsjJaJI ^ IsjIj i-uU> i^[>ay 

• " Thermal noise *l>Ij> *■ U*>J»" o^^l 

ikkiw i*y>*y> tji gZ "Electromagnetic i^^U^^T ol*>* 
obAjxll" J& ^>f w^U^j^o^jI "Chaotic Jumble i-V* 



u^ 
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oLLaJI j£J U^ c£+l ** *■ ^j^ i-ili- JSLu ^sJI "Frequancies 

.jjj^jyi 

1k> LJ L+cU-yJ .M ***!» «cM * ^*f iWi sjLi^l c-i^? IS(j 

L^jm J^j ^L^jJaJI £»U »jLi^l "Amplified o^T lilj .iLtf&dl 
liLi cJL'jflil *L*jjJI ^y Sjliyi v-^ j! ^^br JlS LT .LjJ 
luyjf 0^ J>l oULjJI JUjI o^ LJ^ Ail tf 1 -S^ if-,-* jf *Ai> 

. LaJ ^ j> ^Jl JLto oULJI Ifj J-*y ysJI 

oULJI Jii" JLJLg JU jJ^Jj Jj£ <yJI J-»I>*JI till? 3Lly julcj 
Jtt ?UJ * LJJf X<JlS y= JjL-aJI U) j>jIa "Transmitting Data 
Xll> <yi .Jaii Digitalized ***SjN oU^Ull jl y,>~*&l oUjiw 
i^U-j LiUJI it^L-Sfl ^c oULJI ^ 6^-/ oL-i" Jii ,y 2-i^l 
iLji» oliLi pair of wires d%*i\ £y* c^ptjj J cd**" (•l-^^ii 

j^'j .Jail j^ iiuw "Intervals J-*l»*" -^ "Bit repeaters 
JuiS J* J-ou Power - Driver 4^** Jx> lS\ »laT Ji*, "oUJI 
<yj| Sydlj IJL&I bUUI u*^ ^ W^M ">Mj * a -^ 1 ob ^| 

US' .L^l <y v^ J cr^" C>l uM M-^l l^L> l^ 1 o-^ 
jU dilJuj .Jui> ,>• L*>Ui! oUI jj^ &c Iul£JI *L>>-JI c^ U^^> 

U* ^yo-J <Jj^j.*Uj^! y MM" J-5 oL*J! j! obJI 
^Jlj ^>LlJI JjLJ!" j "Li-lj? Vj Luly" oUUI JU" ob^ 

."oLlJJI t 30 1 ;l J u u ,, J "oL;LJLJ 
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:l*L.ljJ V, l^ljj oUl^l JJu* :Vjf 

JLuljJ" tijjaj bj~£N Jjn*&\ iljfvl ^» oULaJI Jib" 
iLl^i i^ulj; V 2mJu, oULjJI JJLjj Liu « "Synchronous 
oll^dl <y. .£0*^ JJ ,>« Jm ^a oVLxfl ilU- <y "Asynchronous 

jj*sj\ »j4>i Vj**^ jj^ 1 " i*-»»fc£ji j?***&i »w ji vj^f 

, j-ixJiij j-L4i ,>. jr & ouy i jiiii <> ^i>*J! ^ ^ J] 

^1 ^j v«&l A»***&l jO*J 2-Jj^l Oblfill ,yiku« ^ ^| 
Ji* lhj> £yt iJl*i ^£$1 O^Lau j JjL/j .J&a*J JUjjJaJI »I* £1 ,^» 

Jbo ^ oVLajVlj iJ>JI oLlfjdl ol ^! ii-i-ljrtU! ,y"UWI 
jyuliJ jl J.mJLu o'.jJL'Lj jl Lwulj? "tf oULJI Ju ISi^I* j?^*?j 

oVLajl Ol^-i .Lk£«J £* Vju £J%0ji\ ,y> lijJbs-t liJL* (^Juklukll 
Uujai] *j> IaJLm^JI 2_Jjk)l ^>l^)lj ."iiJjCJ> jjIjkj* ^^Lc J^Lilj tJuu.* 

ijlfdl J-xJL; Ujuj "Dump" ^J^* <il »^l ^ «JLaU I~>>ljrtl 

jajLiw jl CjYjfjjjjj (jlc JLuljsJI iiijiaJI £» JUikiJll IJjkll 
^yLc J-ju J>lj tyjiJlj Ja> ^^Lc ?iJliCL4 liaaj J—jJJ fc*^ ^LaT[ 

,jxS\ j^Ull j>«j ._£***•£) I ^^l* i*jli2Jl ^kj»i oL'LJI iljicj J-^u*? 
r&svu jUI BISYNC Jj^Jj^ S^tillj IBM r .c^.^l H> l«Jj> 

& Port Jii- Ji - ^ £*i> Llf! Jx jJ^rt^ 1 l yA\ lyfr\ J*tAJ, 
Dump Terminal ii>il Mj^l *i^l 0*^ Ul* .L^jLio ^1 JLiUXI 
<^l Teletype V" 1 ^" iS^ll -^^ *iUJ^, oVLaJl J/jJj^ ^oicu-? V 
LijUl JL.I4JI" ^ g-»Ju Jij .Lf»^ay»l Aj^x oULJI ^iu" jl ^^ 
Ikul r U)lj oUUI J5Li SaUI ^ JtiLu y-j^j^L, "iJ>^l 
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^JaiuJ V iJbc JLall J^jJjj^ J^ljJ 6jJb Jjj t^> IU*J| JLJjJill 
j^o n^ajj «oUUJI J^»cuuj jJj^aa^JI «j» JyclixJI ^« ^ji^l idU^JI 

(J o! uJ>^ ^J^' o 11*4 1 £* Clustered**^ ^Li J^ jj^m-JI 
.oVLsltI djSyjjt ijjt J-*x£J JLiU»l »jf>L» J»jjjj 

jJj^a&I »J4^I Jauw <y I*J£clJU oVLajVI ULu/j £)l Ja>til»j 
JLJ>1I ZJ>JI olilfJI J*oi ^1 J-JULI /yi-ljflUI JJUJl J*Jy 

ti> «_-« «J» it .i> 7 ^ydl JjLui^I jl ?J4j>"VI LI .jjj***£)l *j4>lj 

"Voltage^^b "Connectors cOL^I" <y Jiuxi XL-*^! 
jl "ASCII J^" ol>a ^l*. f j*o-j ^1 "Signals^L^b 
r UI ^T" ^Ui ULt oUUI Jju* e Lar r Ji^uJ IS "ANSI^'" 
"Serial Connectors'^*^' oM^jJI" jju ^1 ,^*jpj "NW*\ 

LJjiJL^I i»jlailj .OUU j-jS^J ^1 0}kl£j| JjL» *Jlj,JjC ^J* -laklMili 

*t» J v^II ,>* jl JjjULI &a Ljju <iUi *sj aij \+i JLxrVI aIJII *li/>U 
.dUJJ h^Ajx* 2LJI *ji>t^aJ ci*^ j>V Jj~i«£ &» LJI 

^j^w-klsJI *»« jl L«-» Juu £jt i*»jl» ^^^ (J- 13 ^ isj-U-l a>Uj Ujkicj 
.JlC dUi ^ v-*Jlj ->ijJi*w j^ jJUJJ i>Ull oljLJ-l c>U .uLJall 

jJj«l*a>JI &j4>l J^ >c* »J&CUuJ £)l 4>Sn-«j JcUjU oVLijJ oVjpjjjj jjy 
^j^^^SJI »J4>-I iJU- ^ L»l .jjJLiJIj jLku/jdU jJ^^fcisJI »J^>I i-cLi-j 

oVLajVI oV/jJjw ^ - L - JjJI M -rW Mainframe j^-f »j«£JI 

JutJ ^1 ftJwJjiJI LiJJI 0LI4JI ^Oki^u. ,>4 <Jtf jJlc Ji^l^d 

LL> LJl^-il J\ <si}i If »j«^JI jJ>«*^JI »J4>1 ^* iJb^ oliLuj 
^j .I4J iiu-ail jl »J4*cdl ol5"j-iJI J-i ^» LfilL^j oV^yjj-JI »!* 

J?^kl| iLw!^ Jjx+£ ij^^l ^*i &* Mj^l otlfJI J-aCJ tiUJI 

LL$j Ji - AUi Modem0 (^^" j' J-^j s J^-' ^'j^ i^-Lall i^J^iJJI 
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Jjwrj -6A^I ik-tn ol^l Jjtf <y r J^iJLI ^>LsJI J£jJ| Jl 
.<y>* JL^i Jti oUjiJudl jJiJ >l <y jtki ^ oljliVI »Jt»" 

J-L-jnfl"; iLaijJIj LjfeLllI oljLiVI cjL^jJ J-duUI IJLft jj^jJOj iij*vj 

soULjU ^Jj\j tf>Lxll Jid! : LjL* 

oVLa;VI JjLj j-* ^>i t?l (>* ^UjLJI J-&J b^kJ 9 y> .A**? 
.i^ijJI iLjJIj LjiLuil JuLjJI La ^ULJJI ^LrU .JU^all 

^JJI oUjaJDI r UiJ «y JJLuxi IjLiaJJ jft\ oUUI Ju iL> U 

.L^UjJI oljUVI *j£cu«j 

oLJui j! olwj?" jUL oULJJ ^Lall JU/ifl gab, 
Oj-a1!j *_^iJI oljLilj ol>>4 iJ~*jjj . V " ** "Frequancies 
ILijII »jLi"ifl (jJuJcJj .oljj/dL ^jijixil J!iL)l j^c y ^all jjaI^Ij 
juijj .JLajVI jl JL/jifl tpl—j ^ i«jw ILL' Ji' Jiu iJLf. ie^w 
jj^JI J oJuJUl Jjju. Jlc jUijj .IfJl jlu >JLJI "jUjI" LJui dUi 

.SJi>yi Z*JUJI ,y ^IjjJL 

iLjiu Ji-Lall ij-kiuJll olii^all yj?$ iJic ^.Ii X j Jj »JLii *b-lj iijj 
j-»>Vl ojJ^I y>^ I** £**£ jjJI oLJuJJI jl obi^all ^* icjA^c» 
i^U.1 y m i\J\ oljU, IJL^JI oljLiVI J^aiJ US' .olia^JI 
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Jiar ^ Jai jO»l <y J-jj ^1 On or Off "Wl j' *>>&ill Bits 
J-ojoj oLii^JI J obJL Jkjjj Zju;^ oVjux oULJI Jil »JU.I 

Modem fiAjll" *J4*I <_** ^^ J-*j »i**l &-U oA^d! 
L»l JUxj^lj jXul XJux. * bb n-a-u J ^Ajjiaj oULJI JjD jL^« ^^jj 

"Coaxial Cables*uWI o^15JI"j «Wire Pairs i*j*)U ^'^ 
ijjiLuaJI jUi"if1"j "Microwave < -*iJjj^4'" j «*-JUJI ol*«JI oli 
i^iJI •jUSfPi' XiiJi.1 JL-j-yi JJL-j Jt iiUVU "Satellites 
jii>«ju*j «Jj*ui UjiiU7 Oj^i <j£J jL»*tl |***~aj J^cj ."Fiber Optics 
♦jffl a*jj "f Amplifiers'^" U^ J^d j«^l W ^ 
.oljliVI r^»j »ji ,>• JujJ ^1 Jui^jil o"i6U -j-Hi - Fic^ t?^'" 

jLA\ {)j£j ^^ W •"^ J ^-J1 «^»bj^-»" »>**■! 2-M»j Cr* "M^** lM' 

i>* ^*~kLt^J oUJI rL*j| SiLfc'y "oUJI otjjS^*" «JlS*z*«ji iJj—J ^j-^j 

.JuJ> 



lOl^JJI J&J Lu :liJL 4 

J<ISUP Jiie *! O^h J^ 1 c^ J^ 'if***-* J 6^ u^l JXJI 

JJU^J! i*lku-l ^ -01 IS iiiiUI ik-J! ^^1 ^» ^ 1^ 
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•JIsm; oUUI &> oVji*. JjW oi ,>• oUyJLdl J»J>> Jjl. XjibJI 

-^j • "Bandwidth" oL^JJI J Ik; ***» jJk-ac LtJLitxJll oVLaJ^I 
.J*i ^» oVLajV' J^ 1 J -^^Dl CiUlk-all j-» «_^-JU IJ* j^o) 
»L» jl ILuj L^JLZi? 5I j^Uj <ydl oljjjJI J oLIjJUI jJu £* j*»jj 
IS .W* jLtlj Jif w Ji>U1 JJtx oLJ^JJI J Ik Lu-j .oVLxfVI 
(Cp S ) ^>IJI **WI J Cr-^" tr^ 1 ^b^" ^ 0-* j«-m 
3* _^*sU "Hertz Jo**" ^ U*^ (3^- ^ ->• Cycles per second 
.dUa-Vl ikiUI ^sjJ Hertz ikil $1 ^| -"Cps" gfk-" f ^4 ^ 
ZJlill J SjJU uUf " Kilohertz(KHz)Jo** A*"' j^L^ ^_j 
SjJIa aW-» " Megahertz (MHz) Jo** ^" j^k^. J US' ,ij>|J| 

.U>IJI iJWI J 

Jjlj l|ii tf I jjv** AT (H JL>> 6>i*^l k> ol^s jlk Luy 
ja J iJI giJai ^Jdl ^j j;^ (U-.) Jl (r.O yoW 
Jl oLjIjJJI ijieU iu.U.1 oVUrtl JJL, juj; cJWI Jj .ol^l 
^Ul oLLJJI I*** j>« dUi jJw V ^SJj .j^** (A -J* • • ) 0-* j^I 
olJLjJJI J Ik Luv ^1 «iUS ,>» £~*Z>J •Jo** A^ (V) t^l >» US' JL; 

Jlk LuJ li m nni ol«J*ll JU »LS jf iLwu/j o^j i**« j***o 
Jl J^aj <yJI ol^JJI j Ik Lu« olj JLtfVI iUJ ^SUjj .l^LLS 

ijliJI J iLJ, "oL*J jl Ob/' Ol^. o^U JJLtf J jij*A J/ ( V . ) 

obLiuj .jj^j* jiS (V) ku JJUj ^JJI ^iUJI OjjM^I ^j «>• ^' 

uLcLajj Oj*kl^ JLsljll t^^JuJJI iixLiw Jl ^aJj oULJI JiJ icj** 

.LtiM&Jll jlkJI Uul 
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iJ^Lkil J>jkU oiiU; vJ^w iJUaJI U» <y>j .oU^bdlj oULJI 



L^l oljUl ^1 o-Telephone lines **V*WI ^-M' 

Alexander J* f U U- j^U-l" fc^M ^J •^^ fc^ 1 <^ 
Ljj^ »|J &>LlxJI j***l> ->AV*\ r U <y oA^I "Graham Bell 
,*S>All *U*I Oiij USj .._*)) ,JU ^ l«ic ^ V ysJI ctfUrf*J 



.ii.1 ^jj J* jiy «Sl\ »W ak-l* Ul -» j^l 



w 
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Facsimile : J- >*a .' "< U)I -I 

ij*«l5' rduaSS «^m> ^jjLbJI iku/ljj tij^H^ll oUjbdl JjU j|l 
*Lauj *lij** J^UiS' oUJI £*£U lPI ^j^J ^MjJI t^ ^jK^*^ 

Teletype ViMsJI-v 

Online * j-^^l Jj~»^l -■* 
•Modems J-^l »J4*l> J-i^' 
jl ^L- ju*, >w >^I ^Uui^L JUjVI III* <y US' ju JLaJ?l ^ 

lJu ^ JkfL IJjUI Ll^l 2-iU JU )Lu> j( Vj-* »J^! iff J 1 -; «""■■'! 



^ov 
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Touch- tone telephone : cyj**^l u^' t^**^ ~* 
,^» .jimXamII JicUu jgI <y ^aUfl ^J^LbJI JLajVI ^ (JLkio ^jlJUl 

JjLic liLim Z$>j*0 C>\jlih tyjl* £Ji ^j^a&I ^1 ftjJiL* JtfLajbw JL»jI 
J^*<ffy J^XaJ dUiljj .liUJw i**l> ,jJl ^*jLi* jjJlC. SJUfl^JU |*Jj Jjf 

, L^4-Lm_> (^a> jj^^^Xll jLf> ^ I li^Lw* Iu*i^l oULJI 
Picture Phone '-jj*eU Dja^' -> 

Z*i3> oljL. L<ji VI J^ ^j JLu JjuJL UL-jJI »J* Ojji» Ji, 

..♦^.icJJtJJl^jdl 

:i*W*JI oVL-rtl J> (Y) 

£)l fr&u ^1 ^yjiJbJI J^cjl) Z*m«jj jj» Xj^j Ul> yytf 

Jj£cuvl jl «j»U/VI .liMXwL _^U.I JLalVI <y cjJaJI »I* JluJj 



Dial Access : f ^1 &*-!* s*W J^'V 1 J] 
<tjijijx}\ v^^JI y^ olJ W J* <> i^WI 6>a^l j*»Ui 
^J>l ^ .Jii%XuJ jj^II iJjlaJI XjUJU .XJLkk* olijl <y _yj***£JI 
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£• JxUtf j£J >i CJj ^ pJaJUJ JS jIjUVI jJ^ ia*?yj oLsSUI 



"Baud *x" gUx**M jJjmaJ^ oUUJI Jju ie^ ,>c j**^ 
OjjLDI ^jiw- plj&aJ jllcj .ZJLill ^ sj^Ij ?jLil Jju. j>yi dj-JI 
oUUI oljbl Jju' ic^J JL&! jU-I ol» "^1" »x>I ^ LaUII 
«y y.i^ll" »a*i ,y XiijO.1 olj^kdl c*U«J ^j .a* (NA. . ) 
JU4- tfJ dUJuj .4>yi 4j J! ^ oUI & J] aj* >.y LJISUI 
<y c^ (Y) iJ* j! j^jjUl j*->r -^ ^ (> V • . ) JJL, jJJI ^1 

^ oUJI JJU i*^ J^ jik.j .^JjVl ax*^ O^ ^1 ?jb.|jJI iJLill 
•bits per second (bps) i&sVyi ^ikollj IjLsJI 

J*>> ^ OUUI JU <yd| ^a^| S^j Jcun Ul> y^j 

<jr» *x W ■ ■ ) J UA. • ) ^ UJ C jU Jjlxx LiUIl oLt^LUJI 
6j Li* i*i;^ cJljV •jfyVl »i* jUj 6l ^1 .(bps) UJb-UJI iJLill 
jl I/S _**!! ZJJJI oLl|dl ^ Lb . LaJ ZJb l*J , UaiVI o^Juc 
J*>> £» t ^s ^ s-^i r LidJ ^ D ump terminal iJ>il 
ijj> <y JLj! i*^ J| £1*2 ^| - Full . Duplex jrl^ iLl^ 

Leased or Dedicated Lines 

iWI J-f iy ^ ^ lAil ^ji-Uil oVL*ryi i*j£ J^£ 
ul .LaJ li* o* -«*i» • PTT ^LA-^UIj 3L5XJI oVL*-^J L.UI 
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.jjj-^UI oUx> te jjla iuj * UUV ^j^ll J j»>t1 JUil ^ f J&&J 

tslytAJ ^sJI jjUll jl J>lfcJI w Ub UL^ ^-jSUI Jail Ji^i Jtf, 
2>^JL Jkjjjd V juSJj ly Wf JI^zlJI J^ ^AJlxJI JaI*s)I ^ <y 
^ J^jJI vJiaii , j>l 44> jy.j .JIjXLJI U* ^ oljU^lj Ji>*cdl 

jjljJu 2,»* ^.jfaill O^L^Jl «jj%£uu jJjjLJJ Jai> j*>u »JLfL^* »Ju Jlc jjL»v« 

Ja> <y IfJI gbwll oljLiVLi J**#tx)l cJ^e "^ ^* 0' u^* -do*^' 
o>iJlj .^-a^j i>ijJuJI luiyJI A^Ullj 00*^' ^*J f^' Jj A i>* -**** 

^pSOllJI JJL. IujSUI jl iyjjll J^jlail ^ jji-l £J^I JL J^ail LaJ 
US' .XJliJI iji Sjt (6 > ) ijj> fji JL/jVl^ jw-u ^JLJI J fr **-*5'ljUlj 
j>"VI (jifiwjjlj ^^u^JlxJI ,^» Jil icjAtu oULJ! JJL5 olx«i jtf^ljXJi 

. J*l oUj^ 

JL* ol VI , L-jSUI jt i/sjll J>>il OJI& ^Ufj! ^ ^1 JUj 

: Jb Ur\ljll ^ Uj^i u 

^4 Jil ^j&U jl j^-jll Jail uLJl& Jjuk L*y, ^JLaiJI JJLC iLjJjl - 

"Break - even point Jj»L«x1I iW £jitfj .^*UJ1 ^io^zll Jail 
jl r ^JI <y ?i>lj ifiLi* »jJw> "Jibdl ikSJ" 0j& -^J -V'^ 

U t^ju ^SU »>»"jll J^^kil jLtfl*. ULd{ wLxj jl ^Uj fr\ tfi-*jj ~ 
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U . »I* Ju£j)\ iJu* J^> jJ JUjI Jju* jJl£ J oUUI 
Jb**JI J~*^l LiOij .SylUI a&Lj «Jj- oljLil J Jl^u V *J*V 

(-Jit frA *Ac J«iixj ^JJI jLJll tiUi ,y L J> JI ciJUiw < _y****» 

ji>tfj .2-£JU oljLJI c^jt^ aJLc Jt>!j~> iiUJuj ^>l cJj <_,» *3jJI 

Jjuw jy oULJI »j>jil ji i»-j^II t»^^l -k*k> J-itf 6' c£*iJ _ 
£>%*\J>\ iUA oljUl JL>»dl Oj-aJI i»jiai- J-^ U »iUj .jA 

J' i>^*i J^l 0LJ4JJI jLk; I*** Jjbu. «> ptx LSUyMj ZSXJ\ 

OuLJI Jjtj "ij^flj OIJliM AJk,«a5 £)l V^!*i A*ju£Juj .OuLJu ^J^xImu 

^j .SS>lll iUUI jl J*UI oljLil £• oUUI JiljLaj V <y> 
Jail ,>* Jsl oUUI JjfcJ \JjA\ %jjh\ J^ ol c^i oV^I ,>u 

:JL>ljij"^l ZLtlSsJIj i*>ljijl lX-oJIj ik«*J I 0>M^I ijjlii' ~j> 
»Ij2| jjL ^l c-*M «oULJI JJLJ JjiJWI JLa?VI *UaJ ,,■■■.„ *8 JUc 

JJ *— »UL*-JI JUj JLj| -l>Ja> ++Jtij .JiLsJL jl cijl ,j*jU ^ ^1 

jl Half-duplex **>LjAj! *-*^ ^j^> jl Simplex ~d***»i ^M" 
JJU »UI JI J»>LI »Ifc j-Uj Full-duplex i^lj^l U.^ J»>> 

:J^LToUyi 

.Jaii j>Ij »UI j*a oUU I Jlar ik^JI J,jkL| - 
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. J>lj CJj ^ Jaii >A>lj »Ij2| 
JLoj ^J»> jl < ^ Jl s j &k> JiUj l^ljijVI J-.&II Jailj 

J-.IS* gJkl. jl "Duplex ^jl" C^ ^'J? 1 > l5Jl Ja3tl 
>&JI JUj^J ^-Li Jail U* fl Aio«ij "Full-Duplex WjO?! 

uiij JL J**)l y^J Vb^l O-iII" yjLAl M J oUUI 
Jk>! tM Reversal JWjjfl »WI Lr Tsx J JLyVI i^ ju* oUUI 

•"Line turnaround time -k^' Jo^ £*$/ -^ {j^i 

Jy ^IjijV! uLzu* Jail jt ,k. .11 Jail y^ otiLJI JLjl yifagjj 

iJlky JLrt-ljAjVI J-l&l JUiLI LI .iJlol&l VljJI J^ ChA- 
^Ul cJjJI <y j*IjSJj "Four - wire circuit ^"^1 ^kj »yb"_ 
J--J ^»j» vi** «Jali ^LL Jj£ou»J J5U- ,y "tifoL^I i*elo Syb" 
,^JlkLll Jb-I j.j£cu*j .jMJ &*!**&» lK^' cPi ^' ^W t3^ 
►W <y ^SV >^' tS^I fJ&s-u L~u .Jb-lj »b2| «y JUj^J 
"Line splitting J^l J-i" M-J| *U > jlWj . *Ull J <^l 
.Jali »>JX- .JIm&mJ If^Jj "JX-^I i^clo yb" JiLiu L» I4IC ^iu 

SjJIjJI jLc^J aj^ oU>. JLc JUjVI 6_>^>i oULu J,*,t&ij .J}Lftl 
iUl^JI J^jkLlj Ik, .,11 J.jUlS' L.J^uil Jjlifrl il Ji>^il ,>-j 



\*\Y 
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"International Telecommunication Union - ITU^^^M c*M' 

ILadl IJjail 0LI4JI LuJ> c-w- j Jaii ULju XS^kj J*-^ ^ U&J 
oULJI JjU <y ik-»JI J»jkLI piwi-J V <iUJLo .1*UI oU^LJbdl 

j^cdlj Ja-JaJI oljLftl J*«ji vi«> iJaii U>lj tWI j*c cJLmjl ^ <_,!» 

.U aLa&J ill> ^y JLii^yi jLf>- ok JW}H jUt ji^ tr^ i^j* 1 ' *_>-» 

JL»jl iU ^J j>l »j>» iJU J I&ja cJlT »!>- *Uai-Vl< X*»UL| 

.JUrtl J>>J* ^ iu>UI JU»*Vl oljUl 

t»i»*aJ oOyLb J»^Ii> .JJcZmJ oULJI JLwjl C*!iL»j ^U (iUJuj 

Jb-ly J! ^i>. ji If ULJ! oljUVI JLb IAl)l JfjHi £^ X**ljaj| 
iUzl! iiLUI »JUk o^I ilj .i*>ljijVI U.15UI J*>il '^ JLyV! 



\\? 
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DUDI JJL-^I ^ j^ 2^JjJLJLJ1 JLartl J»>i. of o* fM <> 
Ul> JJUI aUzeVI ol VI Lj-Jjl oUUIj Juj^-JI oUiUil Jju* ^ 
oULjJI &a U^ cjL*£ JjlJ ^>f iLwxj jJy Jl *»UI J Ji*^ 

U? ZLJjJI XJU±J| &\j>J\ jl oLJI &> JTft] oli«j £>\j&* jjja 
JLaJ^I J>Ja> jp C)ji}Lkl\ Sji^I j! jJ*-*£JI 5j4>l ,>• AajUI 

.L^jLiu^ J| J^ou j_^> ^Jjk Lsij (jj.fcS.4tu vJj*g ,_JiLiJ| J j iJLJI 

JJLJ ^u ^ o*tfL*?l ol^S jl j;Uj Oj> 2jLU! Sis cy> LBtAiaJl 
JLJjJL^xJI oVLajV! J»>> »>jJ l* ^1 ol*.j oljJiS olS oUUI 

<y Uj 0> ftj^kll Jul; ,>• oVLartl ol^LJ CU**U JtSj .SjJuJI »A>udl 

.JLJluij »*Li^ jiS"lj c^w/l iijjlij oULJI j-» ij^oLi' JJL3 

r L*oJ oUUI JjlJ oVLaufVI JJL-j J i^jj.1 oljjkdl ,>*, 

:V^I "Cables o^l&l" 

Coaxial Cables -kj^ £>%&\ ( N ) 

u ^ ^ l^ju iJ^I dJ^U'VI ^ i4> JLc j>IjJI JjI^JI J^uli 
J^L-Sfl ^ ljui> U^ o^l&l d*J j^j .ZJlj iiU[ U*^ yx)l 
Jtst-Ij .LaUI oUyulsJI J»>i ,>. j/f oU- oli l*i ^ ^1 
J5L-I ,>• dlL- JT ijJJj .Jb.1^1 j^l <y o»oJ Ljl^a* J>\jiS J^ISUI 
Alii, U J>. oL>il ^ ^JT ^ JJU J iJU ^ J>yi Jj&JI 
Jju* Uo*JI iS%l> <&AJ\ J^l&l g-Jx-^u dUIu .jiUI 6j^' 
JJL-j >JjS If 6jUJ ^ij £^J iiuA ol'l«JI ,>* li> i^J? oU 



Mi 
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oli c»ULJI JJLd *i-s**j jl SUaS" iJLmL «jj<wu J^lxJI r^w*! <^J>kj 
J-^ji <y^l i&W J-i&H ^jiJ •*i*{*N cP^jJI 0- 4 j^"l *£j**j i**« 
ZJU ZiUt£» UT *jjl\ 2#3J\ oUUI JaVhL* J* &\j* & *** JIM 
L5* Liw dJy-I* ,>*xJl* ij\j> ^-bi o' >A>l_*n Jj^JI »jJuu Jj . Uw Ijl> 
.jjuJI y"|jtf j^J. j.dL>>,"Jlj i>L*JI u-Jl^L* jl Jy-JI i)l> J 

Cable Television :Jiji&k)\ Si^ ( V ) 

"Low Volume *-«*4l iiU5JI"-i j^-^ cjtf li[ 1^1*, ♦ I4J dly^rtl 
X/JLI o^L&l f |j*aJ j*j .laSVI 0^ ^4> -oUUI Jii <y 

iP>. t*MI Cable Television Stations (CATV) ^>ji*Wl£>lWU 
yV C**-** t-Jl£JU jl JjHI Jl ZJyjkJj oljli| JLjl j^yS &£. 
J»lis)l «y j^LmJ LJjj>Lkfl o^l£U |j* Ly Antennas °^ly 
L^JLji "oWj SJLjJI yiji^LAsJI JL-j^l S^>f ^ IjJyjLhil oljUVI 
olludl JUiul &> ^-Li .JLi-jVl o^l&l J^U- OyjLJUJI **>! Jl! 
*Jji>LLJI o^&JI <y dlyJttl 6^ ^Ml ->< *M' J *1*WI 3UU1I 

^L Lie » »JLju oliLuwt jy SJuJLC iJjjjjLJj n^l^J ijjjj JLiuJ ruJJ 
^yjiyJbJI JU^I ,y Julj ^J 0j& JLJjjjiJbdl o^l£JI oljLtl 
j.U»c2«ilj JLjjJI y>ly6U O^l&l ti» Joju <t,a'-*u Jtij .^iUJI 

yu>ly ^L.1 <y ^jicuil Jl SytL* oUjLdl JJuj oL^UI 
k>jjl J i-oiall oUuJ^vll yj^ <y iJjjyJuJI o^l£JI j^y, 



no 
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JiJ ,y i-iiii* sUj jl iL-ji" Microwave ^ljjJ^^ pd**** 
JuUi Hjsil IJUIIj >-aJI l^Udll ol>jll jjjl» j>c Jjo, &* oULJI 

.Ij^JI JJUjIIj oUUI JJUi jJUl ^ISVI 

ol?jll to* h*J J*t <^k>* j»J^-? JiaUII oUISVI ^1 ^>^UI ,>»j 

JJjlJI iJliJI £>1*_>1I mJmZuu &} V>=llj -^-*dJJj£*ll IkJ^ Ju«JitX*JI 

^ ^u* &] u^ .JWi Jw c> ijtWii ^wi x*>iin ^^v^ 

i*iL> JjV *ii^ J^ 0*1^! 0JJ4 >^l (T^l *iJj .>* ^s^ 1 J^! 

gkJ jl JLtl pJ Jlc cAlsju^II ^Ul titf dUJuj LjJI ^ ju ^ J^ 

.ZJWI «yVI 



ju* to& o^LaJ^I Jj'Lj ^ "Satellite i**k-»M jUi^l" IL*«j .^u? 



m 
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Jij-ia Jul "^L-JI ^JDI" Jl >u dUio .LJ»jVl S>JI ^ku Jlc 
j*i)l" Jais»u, .* U-JI <y i>l^? "Switchboard ^Xt*-* ^ JljX^" 
<uM » vkII ^*JU ^ dUJLij ^j'VI aljja £. jJL; i&l* icj^ "^li-all 

oLuV ^iJ "oLJiy »jifi J* JJLi US' .plJLSl (A) Jl^> jJ^j 

J jj,»j> J\ J[ Ifu-af <2ti p jiJj JJU^I »i* l|U.ht.T «ydl oljUVI 

ysJI U* iLiJd! 4,., „ , ^t l oLjlLJI ,>* I***** "^LuJI ^Jtfl" Ju»wL* 
i-Jloii* IiU» Jl l*l>* JLc J-jJj ftj-iL* u «-sJI ^ L^iSU? JuiuJ 
VU-JI ^jtfl" jljjj J *^ . '>LuJI jjai" JJLi; J IfaJI ^ 

^ i^jiJJI ^I^JI JLyl J JLcL^JI jLs'VI .Um&J gift Ji> 
fcj^l ol'UI JiLr Jj ,ajjjj| ZJ^LWI oUjUI! Jju Jj , JjjJI 
JLyl Jj .iiis*ll jJUJI oljJb ^ SJbfl^all y^-^JI »jffl £# UT 
^1 Jl^^l ^I^JJ iiitkll j^lj iJL'LVI c^j^l JU^Ij 

."J,.,„<U)I" 

cJa^ Lt,i> "ARABSAT ciL^' ,^1 ^L^JI >UI jLt! jlJj 



HV 
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CxO U^riJ *4*r 0* J**<ii U-i»*i *«j*li J>^' CM J*4 6* O^Lartfl J*o 

o^L*i oUa> 3uiyJI Jjjd) Jy, ^j ,^>i i^. ^ ^>Sll JjJI 
• W ^o* b^i *^ a> <y jt*»e **! ^! <y^' cr*^' j**N '•** 



MA 
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oLL»lyj j^jIjw ln^l »J* W| *j.y c*^l oLwjllj oLkdl 

Modems =>^l" J-^l »W (U 

lit, .cJliJI <y c$jJi*JI j*i ^UsJI JUjVI o^ U^> J^" j1 
oULJI jiju a|» iJ^MuJI J»j1ijLI ^ ioJuJI jj^jrt^UI oULu cJlJ 
pbn&J JjJ? $* l^Lu? oljLil J| jJL>* t^u "£»UJI" ^i ijiJt*JI 

■ "Modems pe ■*>■*" d~*J lVte-1 

J\ jj~Sl\ ~>jt>\ o* &>& <yJI Square edge «-*l>^-1 W ^.^1 
LL^I -Ucj .L>UaJI JLaJ^I J*>> ^* LfJLjl ^L»j U%> oLJu, 

(^1 LJLAl oULJI tjJJ "oUJI" olo>j jiJJ J ^>f 3^ oLJuU 

.14) jjbuil >r>*-£JI jlfc- U4-Uj <>JI M/ 
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&> U*£ £* ^^hs jd\ o\j\Si\ J*£-2J Js. ^ijll J**} uUXj 

^ "Wideband l^tjft uU^j «-Sl>Jbdl J»>». ffc*. ^k^j 
jjXaJj ,o^l5UI *|j£aJ JLc LjUJI ^)>*kl! JUyk* ^» J^fl LuJ! 
J>^i»> .ZJL-iJI 1£j>»! <y .o*tx«J ^1 ubjj^^Jl! itlil &%&j Jk** 
oljLAVI JUjI jLic "piAjll" »i^f JU o^UjJl »i* ^*J«sJj .L>ttf 

*^4 (>* ^ ^j oij^L* piio^j J ^s^^j .ift-jjJi "ou*jr jf 

Multiplexers (MUX) :"»u«ll JUrtl ob*, (V) 

J bj&j «*■***< £*'j-* c** **U»M oLL^jJI ^« oleji^t ^\jsJ Ji 
jl >j>j .ika«j JJjl ajAjJUI JLu-yi J^Ja> Jk>f £• aa*^» JUtfl £^>j 
•W to* ^ MUX AJUdLI JLaJ^I jU> jiZ*Jj .iJ*J> JL»;j jL*> 
^ oULjJI o^lisJl £***^ jm*^ ti*> .oULji) 2Jjk)l oLLfdl 
•Composite Signals '*-***>* ^b^i <y 3^1 "**M ollfdl 

Jicj *SiJua* JL»;I »J>j <y UOjJI 2*ijUI oll^JI J*u>_»J ,>$Ul> 
j*y j>I iJ> h.Ui J\ obU^I •** J^ jJJl >VI J4I LL4J 
JoiiL r jX &+> i JUjV! JuU, ^ Jd! U^jJl* i*~A 5i^^» J^l »^J 

uu ^3 u .xj> 4/14J jr ,>. ouyi ,>* iJuVi o^jdi j^j 

V ZJU! J* ^ij* .^>i »iJ*i* JUtff Ij>j Jl jl >1>«-&J SJ5UI 

aJLiul! JLxr^l XJU- J f J^s*J Jij ^Multiplexing AJidl JU^I 
.iajbcdl JUjVI o!j>j ^ 2U£il J»jkl.l jl XiiUJI oo^l ^J^ 
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o^JLI if^ &a ^fiJucdl JLajVI" &a "»±>Ac W^l Jj&j 
Jirifl eJLVl & j^i ^411) "Stat Mux^t^V 1 iJLjdl1 «MV 
•/"la £* "Microprocessor J* 54 gJI"*-*" v^- jI 14* p-Liouuj (ZJUi 
jijtf oj^i ^^ i-»l»j XxS> *jLa< ^^*W cK>**J Buffer ^jl* 

.LLjiSoOyi 

J±i! dJjLfij <^£J jiil iJ> olilfi a>ljJ <y o^US/l 14* ^^j 

djLL* 4a» t^au-a^ «iJt-aJI 14* <y>j .oOyi j^j-» JJJJ J-JLu ^ 

^ c^ ( \ Y • • ) i^Li JU IfL* JS* J-ju ,ZJj> oliLf! «yLiJ £«a, 
^ j4ll 6>uia)l J»> J^iu 0? 6^-»7l «yj '"bps" to-WI V^l 
is> A*k J v* P^-aJI a* iJb-l^l iJlill yjc^ ( U • . ) ^U »a»^ 
1JLM.VI dJt*all JLrfVI oli>y JU jlk, .iJUJI <y Oi (Yi . . ) 
Data^y olj5>" Ij^t XJW! *<uJI olS "Stat Mux 

•"Cocentrators 

.2SLiJ\ »4* (Jlw JUI JSLiJI gbjtj "oUy I 



\w 
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uoC'e 11 " 



i 



MUX 



-07^-0- 



Sjjjiit oVU;l i>-j k MUX 




LJjaJI oLl^l y> oUj*jy dJL* ^1 fuiaUj J^LJI j£-lJI <y 

^>! »iJ»*X» JLaul Si>j £• JaJy ^IJI "I "MUX »*A*xll JLartl 
JjUII ^j .jyjxJj Ja>> fjAj* ^jU> pUicU J5U. V" " MUX 

,>. jij; J-yj Jjfc "o"- MUX V'W »*jua. JLtfl So>j a>p 
JLaiVI »J>j J\ ij dSj . V -MUX ^ A J^"l »^ oULJI 



\vt 
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SJbJuJI IJjJaJI oLLfjJI & ^>l it>**-« »i* V ~ MUX »iJ*xll 
ja »Jk>j J5j .^ilJll JLajVI <j^J» ,>e. j| ZJjiJb J'jl**' i*0*ti*^ 

^JUJU J-^jj j> J»> J U* JjAiJ LrAUl ^Jbcdl JUrtl oL>j 

<y j^i^ar JsJi v- mux"WJI "»^< JUjvi l^j r y2j . jjsy i 

Mulyidrop Concentrators 1 *J***' J»U-Y' °Li*lr* (?) 
tf+i ujJJI "ijucdl J»ULVI ;*>" aJU ^ L. oUUI jT>c JL^ 

^jjLidl S>Jaa- J>l JauJ^ ^ Jjjodl JsUm/VI ji^ cjjJLI r^-^. US' 
ji J?UL3 ^i 1J> oLtfJ £+£ J\ &}t J iJ> LI*; JT £* -o^ill 

J-^jij .LilfJ Ji" JUL* Uj»>ljJ ^ Vjy jyjiJuJI Jail JiU iJ^Jt* jjUv* 

jjU« JT ^ jjS'Jll jJUll jf ^/Jl! ^ijll JL* "ijucdl JjULtfl jT/ 
Round - robin *iyWI yM-l Wl Ja> U* ^ L*i "ol/JU" 
Intelligent V$ **i> oil*; cj^Lftl II* cJ^. Vj -Fashion 
oVLajVI <y pj^tiJll ojL-VI ^* viLsi** ^^j Terminals 

oljTy f JuL" aJXj .^1 S^&l ^_*~*£JI »^ iLyJll L^ljfcUl 
UJ LjuljftUI »_n>Vl £• .j£ouu UiLosil LJL! "iJbcdl J*U-^I 

. Jv>lj JJO ^ JLuujI Jd> ^Lc iJjdll ij-U-VI ^^-"^ J-* 2 * 

Port Concentrators ilkll olj*> (O 

jUaj ^JJI "JuUI jTy" jlf> .jLkiuL. ,Juu ^ CiVLiJVI ijff! &a 

II* jw«ij ."Intelligent Port Sellectoru*^' ^ <J&+ ^J **^ 
iil> <y ftJbJLc JLJ_JJ» oLLfl *-» y_^**5JI JtiL* J>l J»uaiu jb jL|jt-' 



\vr 
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±*j2 C^> . UuJ i-jSUI J>>il r Uic-J <yj ^J] j£U>\ JLartl 

|»LJUI jlftl 'J* V^iJ .il**ll i*»J*JI I^Lflil »IfJ J-i <>* ^A-ai 



wi 
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JjLj ^1*11 gjy UiUI JUL* J4-J JLaji oL^il^ »Jx Ij^l O^J> 
0LI4J ^ If. J-^Sj ly Vrt*^ jf ik*->d! jJj«*&I I)**' »>* olj W 

oLyljj JLajVI oL^U ^ jUiij .PC's j****** 1^ jf M> 
J^l oUU UslT oL^*U jI "On-line Search A*U <^kJI" 

"Database - access j-^M' 

L5* LkJ?Ij IJuJl^ »*Jl»** l*Jb JLajVI »Jl»LujC »jiJ v£**> iJLiiuilj iJLJll 

Sending Program : J— -4' £*^W 

u***u oJhx^i oULu oli>j j^JI jJj^**!xJI ^* X>j»JI OoLJI ,1 ,1 ■..5-1 

.JL-jVL ILoULI Packet VA ut*»>? 
Receiving Program tJ iiTmt l g>lo*JI 

oULJI iuj». JLiU*J jlu LfLoj oljJtj^* ,^c ollLJI J~ai> »jJL 
DU-I »i* ^j .V J Im 0^*^ 6l*iaiil O^ - «!)[ ^* iJu, M «^*> Packet 
ol^-xVI li> Jui; tjLil ^Mji vi**> 2ujL*j| ^l^ **>kl tMi jl »-V l m 
,>. JT d*>l -Uft L.f .XJUI i4>l JL-jL f yuJ J-w-jII ^Lj^JI Jl 

Z*>tl ^JL* JLjl ju«j ^£J J^l g^U^II jl jLf^ii liUJu SjLil J-y 



Wo 
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"Communication Protocol J^l Jj^>uw" V-*-*-" »^* ts+^j 

^ jU\ Half - Duplex 2U>-b^jt oL*JI J>jkU ^ |j£a-J, JLartM - 

"ASCII ^1" ?>* Jju JUjVI s>i juj^J - 
. liSUj ajL^xji* jl oiUI ^S jJiLf jl JUjI *sj U ^Lj - 

j^j-ilxiw* ^-JUij^t4 ^J Jj-i?jJI ^l^ll tt*»«JI JwljJ uLi.^? £$s*J j 

"Loosely Coupled" : p&*t* Xj^* j** £*L* 

"Tightly Coupled" « r ^ SJjUU £*U 

£* ^^j^SLil oVLaJl ULjl> iij*. <JlLj ,yj| LjlJI o^UxJI 
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{jj* oljLJI sJtcUJ Ljft+ijll JjLtt-JI 2JL** J%i* £y» j\ j^Ssil jjj-^^sJI 

"Kermit ^_**"' JJjjji oUU! J3 <y JL-rtfl crtjjjji ,>»j 

»^**>JI jj*.*SJ\ »jf>l ,y *-***; oULJt J-k*^ oli-U JaJ 3uXijrf»*ifi 

•JjviMuj .jjj^j-»5>JI »>$>l pljjf &* Ju^ i>*j otlLJI JJLj ^i ^j^A 
^ "Asynchronous 2i-A**il LialjjftUI" oVLaJ^I JjS'jjj^i li> 
IsLx <y $*& ^1 * Ua>VI JJ-tfj i^^ij ol'LJI Packets f0> J^W? 

j*£5 «> "C«-w«j*S" gj5_yjjj mJ&Cmoj . 4JU tJ'Pj^' 4 ~ J ^Wr' <-^^**** J**J 

• Ifjixll 

oULj J*ljSj Jj^J ljt>\ J>ly Jj> j&y ^jl^ ^U? Ola iJj^^l 
"The Source jJ— all" oUa» Ji» oU>Ldl >I* <^jl»-* -^ -kiO 4 
"News Net £*U*h j "CompuServe »-1«- , j«*^"j "Dialog £_»J Wj 

Ji* ^ jlcLj <_,& "JLa;l oU^ljj" djja jSj .LfJ ^"jxili 
dUS iilfll ^»j .»*U^j JuIUL ^jiicuil jjJI ^Jijjll ^ oULJI 
gjJliA" oUjiw oUtf- -u"j> ^Dl "i n . Search ^>^ I <y" g-^ 
oUjIa-s 1a j*> uLi?j l^u "c*>iJI Lf d" rwUjj ^IjjcuJ Jjj . "Dialog 

.jLax>L "rjJL/j" 

"Dialog g>^" Ob,!** oLiJii- 

Lockhead -m^P *-***> otf^ ^ j»J ^Ui oUjl** oUj^. Jjlx 
ol»o> ^ Ul> jLo«*Jcdl oLS'jJtJI ^1 ^» iS'j-iJI »i* ^^jujj -Corp. 

wv 
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&> Jsrf J^2, .jJUJI <y l£, J & l«JI ^iUI J^l ^£JU 

i>* -r^' D** "^j^-*-* O^Uu tyaixb oULw) Jj*u»i jj-X* (Vo) 
( V • • ) <y» ji^l jji *I* oUUJI C/iU*- J^-t'KJj -ijjji (V j- . . ) 
Jl>j" oL'Lj SJtetiS' kLJ-1 i^-Ijj jy* g^a? oUL. OL. jl oULo SJlcU 

<J[ "American Men & Women of Science Cw^-j^' p*-*" * ^J 
"U.S.Exports »^l ^ Wl oljiL^" Jju JL5L».| oUL. j*lji 

oLaUiJUu-kS" 'VjJLii" L»i> ^ JL*>JU oL'LJI o^*** jiySj 

"In - Search »W1 <>" J^l £* U -H 

jjj» ^ ^W <> J 1 -^! £^-H y "In - Search *2^l <y" £*^ 
"Dialog jr^^i" oUjU* oUj* oULj Atl^ Online ^^' JL*"»j^ 
LyjjiJlS' IiV_H lj^ IsJU _^" tf> g^H li* j>_, ^j 
'J4* 1 t* p***-"* (^ "Menlo Corp. of Santa Clara *-£iym 

"cub l^L." ^ jiTf JJLAJ ^1 oliUI JlcI^S Jt*x J-*s* UJ ^>VI 

.Lfc^jj*.!,...,* *j» If) ^^-jJI JjiUxJI JtinXj jJj »aJlg 3Ju*Jll ^jiJI Jb-L-Jl 
iiLiJI l Js. JayU l^a\jj iifu ii-j jijj Ajli "<i*otJI ^^i" g-«^jJ Lj 
,y JjL-xJI LJL* Unhook \Sjf- J ^^"J -"^^ -^'^ J^ *^* 

^U^ ^ JiL-sJI iH 4> ijJ^Jl "Unhooking &*dl jl ^LiaJI" 
S^Li J-ai-» o^" * U** "Screen - Orinted Editor l^^i *>>• ji^ 

WA 
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d LCl dl iJux ^ij; <iUiu .ol'LJI »j*li «-• »j-iL« j** iltjLu j| 
^ jijj If .j*-£JI VjiLd" J>j*?)*£ £-« JxlLxJI cuSj JJi * LsiiL ^yJuil 

.j-w^ ■*> Jl J»JLlz)l cSj 

"log ^M" o^*i Off - line -^ ^ V.M J Ml >W L*-^j 

II* jusiu. Vj .Ji-Liil SliUI ^j* jltl J J5LSJ iJuJaj liliJI JLe 
i>& .rw^' jO-w*^' jU* **^j J »Jtxi*Jl! £• JxUdl Jc o^L/VI 
Jjx*£ &* oUjLiil jijcr IJu* j./>**i.?J i>U.| ^ju^ Ujclcj .Jjlj 
*2j tiUi ^li * Juu ^ ^^iui J>yt^S mJjtXuu jDI cU>UI or l[ "r>JL»i" 
^J! oLjUl J*. ^ f lAl Jl jf ciU.1 Jl ju^dl ji> ^ iJj4^ 

J" £*L^ J^> i>* 'k*^' °^*W »>J*L3 jU^i-L vi*xJI iJu* IJLyj 

Ifju .JLiLiJI jjJic JL-^Jj JlSIjJ Zfttf c/vm £*> "In - Search &*-J\ 
& Jaii Jb-lj "jU" jL>[ ^ cto-U) jwj La Li) I JL-i JL& abiiU 
^•il ^j^jil J 1*1 1 iJJuu jU~ ,J .J ^Uj i^vJj oljUi lu^l 
ijcj^JI jl ^^JjJ! jLjLI jLi>| Jl«jj .6jL>o jL> JjJU JuiLc>l liLyju 
^*j JJjtAj .LJ^UI oL'LJl tjicli jU>j j>*jJII pjj?jiL? ^-ui. JjJ I 
j> Jl i****j ii^ £,*JI jj^ p-*L^ £* aJjLj iL^I^ ^ <^>LD 

(j* bj&Z j' i>^*i r^^ *-•»*> j>* t Ju.^,>.w,t I oUyjdl ^1 *Ji**>j . I* 

J-»liJI p-Ju "£*JI J" ^.U^ oi* Buffer cJ> J-^U _,! JjU 

*Jju j>SUj ^«k> t^-aiuiJI JJJ--5UJ ?yj^il ft^lJJI ^^^i*^ ^1 CJjll 
ijijju ij>~*J L^.J-jLizll iijii; JjJuy *^Lj ^^J O^lUwJI iJjJLc ji 

<J "ASCII o^l" »>* r -^i*Jj .^Ltl u^ydl Jl* i*>>uil oULJI 

^ <JJaj ^JJI oUiUl gJLu. .Licu*k Ju'Jmj j>»2 ^^ oUJjJ,! JiJ 



w<\ 
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^ Aiilkf ZJ&.I ^jj "J^JI ,>" g-UjJI yj^j ^^j jicj 
jot J lit I J-w** jjLo .»jij>xll JL-a*vJtJI jJj^i^JI oL^v*^ *-JfclL* 
u^" J***' jw^j jlA c£*4 "Query Editor JjL**xJI jj*j>" pb£uJ 

^jlitl *►, ^U, "Word Star" oLKJI Ulw g^Ujj J^ ^> 
"Command - Key Sequences^' C^si* ol^lau" pUksJ ^i 
«Jj». jl iuK <Ji» jl^Uj US' Cursor ^j*^' JiCiJ! <y *&»*£> ^jjJI 
^Ij> &a j+S&i a Lis*- 1 Ji "ti»>vJI ^i" ^*LJ^ jl US' .tiUJJ r}&*i U-Uc 
^1 oljU-I^UUL, J-^. Ui.i-JjJsUVI "Spreadsheet" £-^ 

J*w ^' ^1 jW*>Ij "Command Mode j*^l J*^" JL>olj ^V 

oULu Joil^S J£J ^Ul J_^l "ti^JI <y" JUrtfl £»U* jicLuj 

i^-»i Floppy Disks »>j iyU>l **o' cA* jv^l li* .Ahj -^A* 
u^ 1 "Hard Disk^WI ^Ji\ n J JLJ-/XI 5/UJI <> J-^2 jl 

j^JLC OUUJI jLfil_»S (*-u iAjj .J.^. ^1 Jjij^» ^y-aiwJI jJ^***>JI jL^«J 

jjlill oLJUj Jiel^ .LioJ oUJiaJ J& ^.j^m J/Jfl (J/»ja)I _ 

.iLcLs»-VI j.jJUJIj *Jixdlj 

*L>"^I oULo JusljJ »Uks-J j^ljl (JU J*x*ii <yLi)l (^j^l - 

.^...iJaJlj 

JUeVl »jlil oUL, Jxl^ JLaJ^I ja\J j-JaSJ ciJLi)l ^jiJI - 

jL^jl^JI oULJI Jicly oL*Lj (Jut J*s-iu g\J\ j^jaJI - 

.«JI. .. .I-jJC^Ja.)! »jJuJ1j oLw?L»jJlj 
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JL^Ltl i*j*jjJLI jU»Jj I4UJI jLj ^^Lc ^ gu» 0,^11 t/JLili ,^1* ^fkr 

Jbfljtf »,**«* U»0 JLc ^kr l+JU "^l;" l^UU oLkl! ul 
^ ajjIMI oULJI o'i^ J—jJ Ujicj .LiUJ! &> JjL&I ^j«J) ^i* 
SJjUl »JL* ^li j»-*^**^l t _y*o»«-iJI yj^JsJI <yj ijjj rj^lji yj+**£ 
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Ul U*ljJi crtLartfl* JjVl JUpl! J*^ -**>j&I ^M J oUMI 

Uid! oUjU » Jl J^j? ^1 oUUI JU.il <y U>il ot,t*di 
^L*-rfu ,>Jlx*u» ^sJLijij pjji utli ^ Jiyl JJj .i**ijJI oUL*)! JU 

jit I ,y L- oWj*** J O^u 2 ^J^ oUUI Jitf ^sJI JLaJVI 

Private u"&l *yvM J iL ^ ( " ^> J &*** ^^ ^ U " U -> '^ 
Local **WI jo«^JI &ri" i*iA? "branch exchange (PBX) 
oVUrtf r liiu*-l l!>« j^ji JUI J5LUb "area network (LAN) 

.Ua*ll J>li j^i I*jjjxSsJVI 
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dl>JA\ Jf Jojc 



:oUjJUll Jii \p.jui 









Ukll ^1 Vj^V 1 ^Urtl ( N ■ ) JO 

_£*»»&) I Sjffl pjii«a«J "(PBX) *-»lsLI ^j^l J^UsJI" ^Jj 
^.JuJJL 3L»UL| JLiJjJI oLLfill" Ja^Jj ..yjUii! JL^fl IJI^j 
t£i tiUL, di^Vl ^ ^Jai j4> <>& oU^Lldl ""Video Terminal 
JaUI" ^ ^j .2-JyJ^I ^j^ 1 J^- ■>• ^U-=^b oULJI J**,y 
oVLartl ^ L-iJI oU^ihJI f jiio-J i-jJbdll "PBX *-»&! **f>JI 
oUUI JJU JtlJI ^U.1 ^.JJI JiUI J4«uj .JLJ, ^ *-l>lJJI 
JLijjSw*" ol i>jj oLnjlkll^ - iiaJiil S^f^lj i-i^l 0LI4JI ^*j 
• JLJ>ljJI iJJJbJI ottaUil jLmU iLjk* "COM ^^^1 oLj->w» 
^ oLlLJI JJu oljji ^jua. VI c-iKj oULJ! JL-jl Jjuu* o' »^**^ 
JLJliJI ^ c^.L ^JljT (U) ^ »aU J-A-js <yd! ^jJLJUJl J^&J! Ji> 

.5J>ljJI 

oLij-^dl oUji^-i' oULJI ^ ij+S oL^ Jil-J ^1 I>U.I xs-j 
JjX j&\ oULJI Ji* o^Juw $1* oULJI J_^ ol^towi J i^jJI 

.itJaj j-^jJ ioUl IJJJLJI i»jlai.l Jj£a*-l Ul> 

"LAN J^l e»jii olSLA" piau Oj> 2J&AII »i* JU vl*dJj 



\av 
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p UioJ O^" "i-JUJI XS^JJI" ol VI -PBX o^ 1 cr^ 1 J*W 
Optical S***<*JI «Jl*JVl ^ j! Coaxial *a*** W s^ ^15" 
y-j-^JI »j4*.| &j JLaJ^jjJ "jJUII o&^&JI" (Ju* fj&&*jj -Fiber 

^ y^x? ^1 ILJj^jJI jj ic^^uil oVLaJVI iUJj *bT JLc "JLU1I 
Jib XjJkll oISLjUI jt**u?j ."PBX i-»lil ^ucjiit JiLxJI Ju ,jjji» 
"oUi" jl oljLi| £y» &+£&* JJu 4^*^ <i*£> ^Lr" ^o^w ^^'W 
S.UT olij 2JUJ V>. yy aJJ^ ,Mbps »^l i-LSLaJI <y oUUI 
"Computer based message >fj***£J1 <^* ^-4' JJL-jJ! j»Aj"J 
•"Electronic Mail ty^Y 1 -M" ->• systems)(CBMS) 

Ihjan S*^J» +> J*jJI jS'Lr* j I ^Ul ^ pJUjj ffcjjUll c>[>ji .Uio-J 
^ S^Udl y_ hrt *SJI »j4>l oljS'lS ^ oULjJI JiLx? ^1 c^hj •***$; 

oUjU! J~^ <> J JWzill jj^l! j£-sJl oUU! ^ a&rtl 
J* Jl "Softcopy 2JJII iA—sJI- J* JJlj .OjJl j! JL4UJI > 

.ZJkdl Jib oVUjVI ^ iJjj^JVI jJWI 











( \ ) J** gjj^ 














(Y) J** ^ 










(f) J-6 jij* 











2UMI 



^ lfJxli;j Vj^Y'j ** j * I " JI «=rtUtfl N ) (Jj JiCi 
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:oUfcil $* iJj^V 1 ^^1 :l *Jt3 



JUsl 



>l» IJjj^I oVL*jI ^ dUiH <ydl iiixkll 0IL4J! j| oUiill 
Lm JaJjJ »LAN *^l ol^-SJIj «PBX c^^' lt 6 -^' J^ 1 J^ 

^ L&f ^^b oUUJ tyjj^VI JaLsJI j^j dU 1j -CBMS 

.o^LaJ^J L.UI oLSLJI J^U ^ jij| 

ZjlJI oMelLdl ^ 3Lcja«-» i>ly yJLkwi JaLdl Ioa jl *i/| 
^U* j>« icjA^« "ITU c»VLa:^U iJjjJ] /jl^VI" jJl^I oSj 

oLJtivU Ju*ijJI ZSLilJI C»UJaj JlJj . Jju ^jc iJjjLbJI oVLaJ^l j-jLaX 

»■!* Integrated Services Digital Network (ISDN) *k&*il 

.^j-JjJI ^jJUiJIj Oj-aJlj J,.,* .fUJIj jyj-^aJlj i**ijJI 

0LI4JI JULfi oU^ixJJ ^Vl JiLdl II* J**u*J $&^ jo* I <^->j 

(Jjjjj .iilikll jJ^**^LII »j4>l ^1 oUiill ^ oU^ixllj o!>UclJI 
±J\ J^. "Electronic Mail^J^V 1 ^ , " &*\ Jl ^ Cr« 

jS'lj* J-aSJ jl M^l (>** »***J^' oMJjll (_,!* j£iJU ^aUII 

otil>i*Jlj oULJI Jai*j £•»-«*** <L^ij iHjjlij L*w oL*£Ilj oU^JUI! 

.Ul 

■Online j*&UU J.^jJI ^*i^4 o^j-^j ^^a O- 4 o*)b>t*JI -ki^si c£^' 
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-* w 


(DBMS) 


•4— 










<-► 








<#-> 






-o 

-0 



j*i c^ o^Urtf J^Uj (\Y) jJj JSU 

l^^^ij "Hardcopies *-^»VI i-JjjJI ju^l" JaUj Ju <_,!* ^^ij UaJ 
J&JU-'j Jk>?b jr^f ^Uux J^ *'^ ~>j*$ ^^ j»^ 

.yi...^ja«yij 

H15U LjJla? iUuj olS Liji U*x cJtf o^uJIj! JaUl »jlal - 



\A*\ 
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^sll oUyij jJU^i a- iJjj ^01 jw-ill JjlJb" J* ^ 1(4* ,LW 

<y htJa*JUtl\ jJj^j^i 0l5Lj-SJ ^Ul ^jJOmiVI <y ^JpjM^j Uij*vj 



\AV 
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j^ ^1 Jiujjl ^ U-**, 3^*11 o%.15UIj ajjiJudl J»>jLlif 

(ji***i .* j^cXaJII ^.L-tJI JL»u UJ? Xw^Ull jjj.^xil Z&**! jlx^jj 
jjicLS j^Jau ^J jujSVJII IluJI jl J^L^JI Jj£oJ ^jjj^ o U.m Jx ? JI 
iiku ^ i*j^ll i-ijiaJI oLLfJf j>« j**^ a xp \^t Ja^ji *y$j* &^{& 

JuJlJI jUaJU^JI oUjLJll JxU Ollgkdl .kjy -l3j .XjuoIA Juil>> 
oU^Jbdl Jij jl .Juij^Jll jl Z£jJ\ oUjbill |JaJ jl tJLiiJlj 
,y» iJLc ^ JaJu oUu*kdl »I» ,^» J/ J*L£j ^1 ti«*> .«JJ...iJljjJI 

{+> ^U- jjj**-^ iiku J5U Oj^j ol Jl jrb>%i tJj** dULj i<$ktdf 
JL^I jJUj jl JbJ± IkJ_* :u ^l »^* J V^ ^ ^^ *< J *« v 

JS> Jju ^* O^Laj'VI JjUj XkJjJ j>**ll J**^JI j»>i*«JFj iiixidl 

olJlSU! gj^J iL-j l|j| JU j?**^! &~i Jl >Si dUi^ 

,3jSLi UJCLC i-cli-j 1 1*1* J U t ^ Jal .'J I otJl&Vtfl -uJ jJ>***£)l ijl>*j 



UA 
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,>» £ljjj iftti Jj2 oJuaJI lift <yj .gj^l! OL^UII ^Usu **~-aj JO* 

lift 2>Ldl jj^a^SUI *^>l <>« ,^1 .Ijiia^jj JLauVI *lku J^U/tfi ^ 

Value iiLJal! -u-o)l olS Jj+*S)\ ol^A ,>» gjdl II* J***; 
^jc oVLojVI o^L^-aJ J_p. L»uil I*UJI J&LjtJI *Ji»u 4j| ^i Added 
^ijjj Aisuvljj 4jJs*-iJI *»« ^» dioUuii Jajy J^Ltfj jtfjfi oiLr* lH" "^ 
iLolii SjOaJI j*-«^jj .JjUJI J-*L5j £)lw»j £*L4' «>*i Jj^JI Routing 



^A<\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



juijuJll Li jU>oj ijiJI 1*1*11 oLS^-iJI *-« JjsUaJI IJUx j!iA> 
jl ^I^JI ^-» i*j*>w aJx Ji-iJ Liji 2i-aj Ja*j j^-5 - Jj+t+f - 

JJM JxILj ^jJI .jLiiiuil <jfjj jLJU-iJl L ?„« -IfenJI IJl* ^rt^JWj 

J_JuSwdl jji /*4**J jydl ^*jL«Jll £*« iXjA^Ol £y**i*Xj jJj+aaS iXj-tl5 

.plkil^l 

oLl^ j\ Ji'UA i*u*i JuJ^ (>^-*Jj • »* Li^j i-J^cUf t*-» J-«3_jJJ jJ>***£JI 

t^Jll ISL.SJI J5U* -I 
o>lj^ uAaaxij "star Network f,*^' *£*-*" Jf^' '■** *-*j*< 



\v 
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fjztt Ifj oU^LJll £\y> jf oLkui) U% ZyfJ,) l£«iJI j*z*jj 
I1jl»I ^j . LrjS'j-* oULj iiUw 0^4-*? ji iiAy> oULj sjaiU cJiktf 
oL1*jJ!j »0jj*il (J^ 2j^jJLI h\jj\ hj>J>\ olSL-iJI *U*£u»l 

Hierarchical Network Stmcturecy*j4" *£*-iJ1 J£*> ,-UxAl 

jlUVI la* (Jj .^jS'J.t *lkJLj -JtiaJLt Ja^y UmLi 5^*1 ,>* lp» 

tyLJuM cijJI ^ Jj-c»jJ! ^ jl Online j^MI Jj-^' p& pOkx-uJ 

.oljJlkll jSUr i*o (J5u ^i a>lj^ _>a US' Real Time 

ju-^SUI! tyjoiJ) juJL. ^JJ! ^^1 ZSLiJI JO ^ JUI JSLiJIj 



U\ 
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vfJ*> JjtfS f Uw 



Front - end Computes 




Concentrators 



"oJjh« JUill o!>j 
Multiplexers 

Terminal 



•a*Ij*j Distributed Network Structure **i*M *^iJI J^-** (*-*** 

: JlsJ I J5LUI <y US' »»WLc iajj nodes jj^ 4 




iftj^. is^a ( \ o ) ^ j J^a 



m 
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^Js. ljjii\ i^jjil iSLiJI »J» \+i ».ft. <avj yd! I*UJI oljLtcVI j>4j 
jjlc X5Lj-iJI <y J^JjJI efJu Judu dUJuj L5LuJI ftyljJI JU«J JLx>| 

j^xJI oliTjJLlI tJLjJ Iib>«II «JLoII ^ SiJxt* jjj&tS cS^L^jaJ cJlk^j 

.^jLc jjLuI j^Jlc lie* J~a*7 L$i£Jj (jixK-JI LfJa^j ^ JiaJ 

rsajuedl »_jjNt.iJI I5L«i JSL* -i 



Multislar Network Structure »*uxll ^>^l *^4 J5L* a~ 
juj^ 1jx>j3 ot£«i Jii lib*JU UjjUc* o' ^*> ^JjA' iSLiJI J£a* 







Mr 
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:isU»l iSL«i JjSL* — > 

,Z*}jJU oICaJI &* L»U> U^'Ring Network*^' *£** J** 
JSLiJI <y US' , ji'VI Jj: ^T j>uiUi^ J,^ Lfei j^w JS" 0? ^ 




iiLLIIS^A (W) (Jj J£a 

.^iU ^Lk) (JU ^-J j^SsJj JUsjVIj ,3**4uiJI jU?I 

i^UI ^y J>j+?£J) olSLi jalfej iJu^J 
Host Processing :ui~fcll ./>«*& I Ji> ,>c luLUi! -I 

liJij j^i ^j>l »lf<» _)s*uj (Jf si\ Jj+r&Jl olSL-Ju ii*fejJ! »i* Ja*7jJ 

duJiflSj .oljyi IjLU-j ioU^WI jjlj-» J I ^UU Jj-*»>)1j <cJ^I 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Routing :jl—il -^ ~v 

.jJI...»y|jJI JUtef £« JL&dl LJl5Ulj .SjfljJI Jlc 

Multiplexing :a.uxll JLtfifl -.* 

^ ls.yj\ iiJxJI JLsJ^I Jj'Uj ,>* AJlC tfjlix ~*jl&J>\ »i* n--J 

3L-JL Liukai iiKJL jUx J1L, .XJUJI LuJI oli oUUI o!5Uj 
JLajyi c<JlJ f~-*"j • J^fl ijuJI jl SjJuiJL J*jy ^xJI "oLJr»Ji>jJ 

Concentration : J-^j^' -a 

. jJUcdl JLaJ^I IiJ?j L^Jiiw J&\ ^(jiV! (j*JLJ iiJ?jJI >I* -J&J 

J»_>1j> £-» Jil iJie ^i Uj^jjj JUj-J! il*k; » JlOxi O^LojI J^jia> 
LaJ JjL/JI (ji^C j£j&\ ii*^j ^JaU Jt3j .ic^uJI 2JUJI rlj>VI 



no 
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cii Lij*)\ oll^i j* lijL^i! jsyij ousalr ol.>h ouk. 

^ I4UJJ oU^Ldl JiU <y y_K**&l »>4>l Oju. ^ ^Ul Jj-^I 
oUU oljU Jj^ Wil X>U.|j a^JJI jlk^ ikjjXI oba#dl ^ > 

pliic^VI ^ g£0 JLlj .JL/j^J Aj^LJ OljUl Jl i~Jjl j5>«*&l 
jJU J^jlI; Lf s}\ ^jJuhil Jail &%*aj ^LiJV oljLsi-l »Jts ji>2jj 

US' .Sj^jil jl ioljSUI JU^kjtl JjLJcXulj (^4-Sjl J-iLjIi Jj-^l 

*iytt JjIjJI »JL* jo j>-« jLoi-'yi cJLtusuj ,»jJiL4 J^LX viL.?iU 

oljULI ^^o SaU w . <^ Z-Jla 2JL*t cJJ15^!j oLIaia*-?! 

.^>*V 6jii $a Z>UI 

LJjaJI 0L.I4JI -LJ "Line Driver ^1 otf>-." Jj£aJ - 
>iS'l j^iiu dUi ,3! il ^j^j^JI £* .Jts (Y • • • ) <>U (Jle »ji>dll 

.uUl&dl^iJUi 



m 
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XJ^k iilfj (Yo) ^1 ji^l JUfly jicj «>oljII <>» _**-» i^* ty 
»JUjuff IJjiadl olilfiJI iJuP 0j& ^-Ai* 2jU&JI ^ ^I jjy 



m 
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djjl-i'jrjl duLcJuAil ^Ijft-irtjl Lf gJg-i^li 

Ji =" 
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L.JUUI 

ZJLAl jJUjJI oUl^I ^xW 61)^1 v«N-'j J*l-J 

c ^JLij v £-JI J-^o*oJI -Y 

J>.*VI iL>J! JiUI »jjLS -o 

JuJuijj^LJLI SJiiUI olilkj -.> 

,Ah**£JI ol^>u» j^Lijj^ji jX* 

S^Jt^ £>[y> 6* IjiJIj ft-b-lj fij-o LL£U ZJ^Jail ^IjiVI *laj -Y 
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J,l£xll oL>JI p 0b* »L2JV JlSLsVl ck>j J5L-j J-.1& 



Y'Y 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jl&iSfl jl jL-JuaJI &\j*A\ ^Jj& Jl*^ I,**-!*, jlmJJ jjJ 
iLUJI oI^lJI <y Sj^»L*il oLkdl <y JUyuil Lfjli^Jjjj i^JLij^Jll 
i^*aJ L>jJ^^dl »i* * Us>l £-♦ "Vjui .j^ J> (^1 »j-i* »jj*^4 i*-i»lll 
jjttSib Microchips ****aJI tS^ 1 L*A^" J *&hl\ olj^xU 
JU <y \#uS\ OJitj cJ I4JI If} oLLJI ,>• JJU ^ t>»>o *l-*sll 

CiLtfflj L>jJjJ&*JI fti* C**£i »JuJk> oliLiatfjj oljjiaj CvCJj Jij 
j*2ju_j .*Ij*k Jt> ^^U &\a*jSU»*i\j j^)>iJL JwuaU iJLft oljji LfJj 

Optical Disks V>^l u^L^l* Video Disks j*-^' u^'y' 
Ifcfif ^U J-x.il Holography y*W^I jo-^l >( y olj^lj 

Olji-all JaJ jLllJJ <-«— j 4J| Sfl .J 1*1 1 lift ^ jLu,LiI oU!)U jjJUl 

i^Jj (J *i»U-l cijJI <y *Jj JlkJ jjJLft »ji>dl ZjJuJUuJI Ij-.LiJI 
LJLuUI ol^-ail l&Jj&i & ,iiu>Vl oL»^j&dL! ZJUJI ILil&dJ 

<^ W cf>^' * * *M J I ol>-all ix>l ^ Uj^ij Microfiche 

oljJLiail L>jJ>£i Iil£j IJ^li ^^Lc li> Oyl Ji t.^'l »lj&£j 

,?ij4-b i*JL*iJlj iit&JI 

J^LiJLI ^ j^S J> ,y jL*La)I ol>-all ,♦& L>^j^j" cx^U Ji, 
. 1^-3 JiUI oU>j jl LjjU^Juu. £\ja_j lj*>\A\ oUfe:tl a>I>? ^sJI 

Jjtf ^aJI JUL4JI JJUjJI jl O^UuJI Jii^-j ,yj^ jUi U 2L*U, 
Ifilttj ^1 £^JI Jj^I fj OJlcL/j .Ualtl Jb-lji) t^-w^l ^m\\ 
oL»jl*il L>_^Jj^J -iijly (^ly I^JMa frU^uJ Jaj ji>kj Jt)^> {y* 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



£**i *^> "CAR j^T f &^ ^ys» ^1 Computer Assisted Retival 

ol>^ll o- ^ o^'-r**-! Jj^ • J >- iH 1 iJ* <y &,u ^ 
jjLJJI JL* ^kfj j?j«*SJI *k-U **tfU J-W o- ^--M 1 M^l 

Record Management o^U^JI Sjlal Jlp- j» li»j -Hardcopy 

•Photography «> LrM>M -rf^M W^o 



Y«i 
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Records olfcji*-j cai*-* Sjbl ii*j j+ls » -rt >Vl r U ^^Jl <y 
JLcjl JSLij J-»s; ii>^u oljjkf . iiaJ.1 oLkdl Management 

.1|*L?jsJj Uiii> Jjt»j I^jJ »y>d! oL^Ull 

JLijjSL-. .UiJ .OjiJI II* &a oLjlJI Jul. ^ •Ji'Liil »i* ^ 
CdPj ,yj~ t> W- L < kA-l ,*** t/J "COM" jJjw^II ^W>* 

jJLft LfL*^j ic^JaJll jj_^*a^JI ol>jX« £-» *i*jJI j^JI Sjlijj Jai> 

.2iKi! jJ^^a&II i*^jl j>c iLJu iLJLJjjS^ 2-xjl 

Word^LJ^-" lAU*" .Uu Lb .oy^l tt» o-* o^**»^l -k»j 
^ <LjUwI JU*VI iu^LsJl fe*M*cd »JuJb- Slits' »Jvici«ij "Processing 
^^ Cov-<»l o' ^* i**^' t>* O^J .oLk4l i»jljjSL«j oU?ji>« »jbl 
Jtfa2, "oL&JI ill*-" o^Li v^j iJLdl & SjiUJI o*JJU $- 
^Ul & ju j* J*> _*!* IS .j}##Sl\ o*\j\ JLc l4iJUjj lf\j\L> 
g\z£ »jjku i*>^J^j 41515* .IkJI li* £• J-*l»o «^l hj\j£*J\ ^ 
Juki I oUL. ^ U*£ £. JjiUay J J! U< *jl>*II li-»ljiT oUL< 



Y'o 
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UcU* ^U^VI" plti; j& .oULJI JLx,! ,>. IUsmII oLc^JIj 
j\£" ^Uiu uJjju ,jDI "Computer Assisted Retrieval Jj*p&\ 

"Image Processing J&^l i 4- L *-" f^ 1 '■*» £•**> "CAR 
olyLall ^UJa-Jj jj-^^j**^! pkx> JaJjj ^all "indexing ci~l&dl"j 
jjk US' JLuJjJI oULJI ^ijio JjLujj "Microfilm pM-Ju^l" *- .^ ., d l 
^ ^J ^ oj^" ^ "Optical Disks V^< o"L/^" <y J ul 

l* J**j «yJI .Jj>JI ii-Ulj JjlJoJI ^ JisJU JxJI II* ,**> 
(>tt *. ^ £- J-Uie oU>JLI JlSLil & .U, jl J5Li J*y oLMI 
oU>il j>* fc*** jLc^J J\ Ul> g-lx** I:A« iKi* jl J~kdl ,>• 

.Zjikk* J^y ol^3 ,>• I4JU J-^* <ydl 

JJ&- c> com jW^i *=»i*>* fW^ r ^ *> ^^ 

oli -LSjJ\ j*~&\ ol*>- r U*a-| > ^Ul iL«tfl j>u 
r U3J £«k JipL. .Jkdl IJ* <y .tk^--Plj JiUI c* 5 i^ 1 ul ^ 2j| 
jj^iJl obr>o. ^ ^1 ,^JI ck>J J^ > <y "COM r ^" 

uuj >i tju ^iy ^ "w.p. u*^ 1 i 4- L ^" r 1 ^ r* 1 *"-' 

l+b&\ JL^I i^lail ^ l~*l* ^-^ O^J -^M C^! ^ ""^ 

J^b ^ Ls*f pjta Jxfl iilsfcll JSWjIIj joiaJb *=tf-!A iJl * ; ^ , 

.oUkdl 



r-n 
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iplj^Jlj o^L/ljII ^ JjLuwi i*kdl iLrt jrjl> ^ oULJI ,>* >l 
iiJI ^ oUiuU sjjIjJI oULJI * j>U» Cwu/ji jJj .»ijl_^l ^ULdlj 
J& /V ■ • /*V • ^ L* J aJL»JkaLf oLIjjJ! ^^ c^aJUoJj io-jlil 

oL/ljjJIj Uadl ,>Jljillj oLujJLJIj ^Jij^il ^Ijij *">Lj«JI oLii?j 

UIsmII l^JLiCil LJLJUI olyLJll |.l Jio^V ^j .ajJuUtJI c-JL-Vl 
oUjinil JlSLiJ ^l>^-7 >?>«*& I £* ii.Ji-1 iJ^I L^ljiSfl jl 
ol.h.;.lL oUjinII »jlil iLu jjJij J Lu/L/I Ijjj L^JLc IL»j*ll 

J^15j Jl i^Jll i>U.I cjj^> j>JI II* />4 oLJUiJI J_, 

O^UyJI >jlil iljj J Ifal-GwJj U> OLjluil oL>jJj^5o 

.lUl^jdl oUjlfcil *JaJ jl>j olfejjLwllj 

Jb-LcJ t^J! oULJI uUy J J^ISLJI ^Ju» fcxi JUI JOJI 



V'V 
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IjjIjJIctfJjU 



JlSLiSllWlJIjl^- 



J 



.J») \ 



•UiijoljLfiiJjilJ 
"CARjW 



Image J^' 
COMJS^I 



Imaged 
JjjIjO^Lilj*- 



J.-ft.-iUL.tlj 




"C0M r >" ^ J* *W^ r'^^l * ul ^ £*■* 

J oLflkll J* > LUJJ "CAR jtf" f^ " oLKJI ^"fi 



Y-A 
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Jl UU* LLSj iiU jJjj J r lkJI II* jlcLuj ."jlT r UiJ ^L>^,Vlj 
o_^ ^ ^ cJLc j5j .iukdl J JiLJjJIj o:>UJU J£) ^ ji> 
Acces Information J*-» oUaiJJ U^Jyj jJaJI »1» jjtf J 5^*2-1 
6jj«<jal oL jjJL jx^u^uJlji jL« iiiju* J ^>jj ^j£\ Systems 
Wang ~*£j2> J^» Jij*~&}\ 5j4>l £*i^ij oliTj-i ^ j^j lJsjy<VI 

■yi ■-.. I.B.M. i5>j 

fjfcj lij\ji\ £j%*,\J>\ Ujdl olisyL** j| o}U^ »jlil Jb^ujj 
Digitalized Form^^l JSLiJI J Lflli-al _,[ LAJjjL^ I^Lj^mXj 
J^JI i*Lx * LJI Jj Scanner j^-a^l jU* J^t ^ j?j***^JI J 
jl r lijSll ^ JLjJiaS Ji> ^ Jl&iSfl J oUUI Oi& JUoVI ji 
'■** J>-^ .g^>ja-.^J Ji-l-u jl olj-i^T Keywords i«**^l ^U^JI 
iLol aLSj jl j^-i JT uyu jjJI "CAR j IT' r UiJ jLtJ J oLiiUI 
jl oLfe^i^ll ijljj J *|_^ gv^jll jl pjUl Jl- l^j i^U-l cjL^iJI 
JUol ^ oLi&l JJ-Iju jl oLl^ Jijj, iJiilL iik^t! olj^f 

J* uiUji iijii^juiSfi lis; j_,j> In, dUi ji ljl^l 

■ UJ Sj-j-JI iiuUll JLLc jiUw oUJuj c£UJU JU LU-VI jU*] 

Ll^JI S-iLa J* iJlj iJiiL- " SJJ ^ o*"d**J <~»j^ tf u*sh.j 
Ji^l "Password jjs yj' JUoj J^ ^ ^^SUI ^i LJ>)1 
J^uil Ji-ill r> L ^ .i^JLLH iij^J! jiiju ^ j^jliJI jtpL-j 
oLKJI Ul~" r Lk; s^ r Lic-J ^J, ^ u^UI v lkLI ^LjL 
o>j ^jJI a-ij' Jj i^UJI ik*ljj £jL, jiLJI ejLki.1 «^_, "w.P. 
Jl Uui J^h, ^jJI ^sjl JUT Jix. ^ ^"^-^kjl ^Ji Js. IhA 
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jl jtpUJI jl .XLjjJI jl yLcLI *ij jl .^VIS" <_wUll iJLiSJI Ji.Ju« 

^ iJ>JI IA4JI la Li Jic Lf^^j "^jl^l jJLV 1 jl «^!5L-IJLI 
ij-iLo JiiLaj ii^** oljLil Ji-Jcr Jij . 1$j iLkjJl! tjiLaJI oXJJll 
^^J jj^j&S\ ^>u» Jj-Ujj .Sliodl JL«J^I jL^Jjij oULJ! vioJ>oJ 

.<±UaUl JuJuLI JjuDI jl (Jj^ajJL -kuy. 

li-Ul LJ^I o lilt I fr* "COM .y»:-»^l £>^>J*-» f^Jjj^" gfkj 
.UaJ jL^JlJ j^SLl, I JlSLVil J-^j ■ijjj'i ii~oj L$J (♦Jl.j Jj^-l-S" oLl£JI 
^JJI "CAR jW j»^j j^»l cr» I*-* 1<«:-"^J 0UL0 £. "COM fj 5 "' 

^1*. t _ r ull "w.P. ^UKJI LlUw" .UiJj jj+~&J\ ^*-u liUJuj 
.Uxdl c/>L-l^ J5* oULj U&U) ^yorjil i_iill JuL-^j * Lul J£-JL)I 

>u> JaJjj "oLl£JI JLA-lnV {y> juLJ! Ljidl t-'^kaS. Jt>l ujliai- jl Ja>^Ajj 

o^UIJI jl £\5J\ J£J U.,^1 L^ oUS JJUij "COM r ^" * Uj 
.rJI... jL^jJ oLli?j oLjLu>j ojlj o>L/lj» ^ L$j IL^dlj &-xJL-JLI 
aJ^/I lJjUjJI JS" JUL-i iJiil ^ Jb-ljij efJJI ^"j^^JI r UiJ ji Li" 

"Electronic MaM <yV&7' Jj -^ JI " ^ >4^ J^" ^" cr^ 1 lS>^I 
.^>Sfl iJ^I olLJaJI ^1 Uj^tj "Graphics oU_^JI"j 

^ly^l <y J&iVl a4.Ijw ^ iiiJbll ,JiJI jrL.il .UU ^^.j 
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jJj^s-aSJI ,♦■« '• t jlL-Jj^ iLj>jJj^>J cJljLo \-fJ\> iLJj^^aJI ^Iji'iU JuujjJU 

gJljuj .^Uil oLkll ^ J-lS^ll r liUI II* JSLie ^SJ "oLKll 
^-V^ "Local Area Network M>^ i^" ik-Ln J»l&dl r Ua_JI Ijj* 
^ *3y> j\ ^1 L-OjJI JlSLi^l JJLj ZSLjJI »I* -jiTj "LAN" j-^i^-c 

oLlk l * j^y«^ ^1 Bj^jIiJI o Lkl l ^i jj^u£j\ JaJ J_pO jil - \ 
^ ; i »i Jai^ j ^4^ •— *^ > • W-' ^jA*-*} l^J^L*-^/ »j I i I O Lo LdlS I _j 

sJjj-Ij^II Jij^ytSJl O lL.; JaJ jU?l (_jj oLJldl oULj ^ «JjI_>x» 
Cj\&J*j> ( _ j Jlc >uJaj *ifj A-JjJaJI 0LI4JI oLiLi ^Ic ^jjiJj . Lfj 

Jx Lajj iL^JLil oUUI sJL^J J>^| J^JJI ^jicJI ^^j 

^Ij^iJ j^xj "W.P. ^UlisJI 0LLUV' IkJjj ijjoull o Jr a^\ 
{jA ZajUI i^Juill ol^i,rtll5' \^j5vJ1 oL*£J| jJJ_>*j lP^J 
O^UuJI »jli| jtj^aJ dUJuj .JLJjjJI ^tfly'VlS - _y>~*£JI Jj'L-j 

V *j| ^1 .jyJA\ ^Jjj}] JSLJI <y U>l>l jXoj Ul s^j^i. 

^■^J •Oj>'l c^ C/>U<-JI »I* sjlilj ^J^oJ (^L*^ V^~" -^T-H 



T\ \ 
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^>jJI i_i^Jl£j JJiiJj L^-ljAij l^U^ ^*-*^ ^1 Ul l*jji\ 

Jiiv ^lyil ClSLi (-JJJuj .IsJza ii^aj Lfj ikjj.1 c-U^VIj 

oU^SL* ilaoi-JI ^U^z^/I Jij ^ olj^kdlj Lj^j* oULJI 

UcLjC J*x iLo ^ .jLkzJll jljJI oLjJLull 9^Tj^'[ 

jitL. i^ JicuJLlj iJa^j-JLI cjUjLJ! L^Jy^j «^» juljsil J^LcJI -£. 

Jij .^^j^^JUl oLiLi < _ y Jlc l^Jjjj-j Ljikil 0^*u«JI &l>y^J 
LJjkll 0LI41H £» J-*jJI (j... u xiJ (ji jL-ai- ijLu ctUi jU- 

J^LiJI <y o*)U^JIj jj^U ^JuiixJI JjIjJI ^ ^"_ > . : .^.'>UJ 

. Lixj I (j-cj^ jjSs-J, ! 

Sj^oIkJU oLAilL JUa^wll ii*JI jl ^jLJI ^l^^jU^u'il ^ r^»^i 
Olj5>,. T .>.> IJ rwjJcdlj u - LuS jJ *-J>"' olbjjixllj O^uiuJI Sjliu Aii»jjil 
. Lfj ikj^LI iijIiVI JaJlj oloji*ll L>jJjj£j ^ Ii>}HI CjIj^LjJIj 
-uJtJ ^LHiiiil I oLbji^til tjli] Ii^j j^*ju jji JLnij^ll cjIj>VI jwIsj jjj 

ijlil ^ jLijj^LII jl ^LJuiJI olji-ail Jl>ib -W>ji ^ j*£ ^ tjJ[ 

.LjL-ijMI jl oU?ji>til 



Y\Y 
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-Vl £\SJ\ oUL«) 



«y JUiiouull j^UJJ jJuall jSUj ^1 iLJL/fl £\3J\ oULu 2L*UL| 

oLUj .villi <y 2^j^lA\ olj^l^Jlj .fJ&dl'jl ^Juij^SUI 
i±Ji\ r lil r ^i'VI oLx^jj .X*JLJUI o1>JLI ^Lua-Jj . u iu*»cdl 
.XS^UI r ^lT r ^l fa , r ^J*VI 6J4I Z*i~ft/il bJLiJb .^J^aJl! 

.i*JLijj£Ji USUI oliLLj .(jiLJj^^UIIj 

t^UI 0) 

J-»l& <y Ju>_^J!j 4>-JJLdl JitL dij . jUdlj ^IxJVl SJUadLI L-JLill 
IpLu» j^ei <y U-i»lj ly I viUJL) ^ .pJaJlj »j4>'Vlj ijl^ll ^lltf? 
£• JjiUaU tolp. ?yj *Jjlt* W^l* *«4^l ^l>-*ll Wr^J^j 

^ JjUae (jm\ £A x \ . © ji jL»jj A x £, jU/L oUlk.) ^j^Lil 



iJLC ^Jl ISJjJI i>Lu»j *jjv> JJLaj ^1 i^JLtaill c—u Uajl CUiS JlSj 

(*^*>j i*j£ti*uil L^jpjJLitsJL jjbj ^ydl j^JLoxJI tmJ ^JJLw ii*ju<» o 
j*j!jl4 1*1 .*^*\ u l i ij J $Lw» jl JLaJI iiU <_^l£ "xYt" >j-* Y£. ,y» ***>y. 



b- 
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lf.l*>t< JL-o^JI oUj-JJ ^JLaJ! jrtl*. of US' >r *n r ^l 
(^ YVA x m i^ U x Aj6) "a" I ^ ^ iLuall JLjUU 

"c" ■* ,♦*>> (,*- m x Yv^ - i^jj w x u) » B » v ^j 
."xw ^ n ^ i^«Joi» (^ oo'N x trr -^rrx w) 

i-J ^U (^ A"U x o<^ ~ 1^^ U x YY) "d" a p*> l*f 
- JL^ ££. x rt) "e" Jb ^> ol ^ ."xYT ^ U ^ U^Lrf 
»i» JS-j ."xr." s^ r. ^ UjJLa; :l*j oli (^ N N NA x AU 

^Jl i*J-jill £j]jkual\ ^\jj\j .*J>t6 u - ^ |»^*' or^ J*^ oU^jJI 

UitJI iSIL ^xjuj ."Aperture Card S*JLij/Jll Uitdl iSlix/j 
JaJljjLlj oU^Jj Uj&aJ IJLjUI &\jkA\ %\J\ j£\ JLJLJjjSUI 

u**Jj likiJll i^JLdUl oljjuJlt oLcjjJ LtjLJt.^UI j-jLuJII m J-»Us? 

£* ty-M-Jj^' ^-r^V' 5 ->^' J^^ c)l O^-KJ ii^>^il j.«./it1I 
0^->w (jLJjjSLy. pUaJ JJL* ZJT jl LjJlL" CJlS" *l^ »JuJjJI JufcjSfl 

,y 1*^ JiU v-Uil oLo*JI f Lio^l "COM r j^ Jj*v&\ 

VI .j^*w ^^-S^jJIj JuAJI iil) e>l^s*J jLf> ^ic Jt>j»i. Vj aj pl>jXu/l 
oLc^jJI u^ji-J ^1 j*jIji1I ,>• ****** cJUol iJL.ji.1 oUJuJI I 

. jL^i-l {J Ja ^U SJuJuJI oLjlJIj iikkll 

^iJI ^UVI Filming ^Xisi\ j\ Lf »LSj£J,\ Ja>l*uJI jl^> j*sm 
J^JI J| ^^J| J5LJJI ^ jjWjJI J^^^ciV 
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pj£j OjA" £j»^ b+>J> jO-^I i*Ux ,ji JLu(UI J^lyi »JLc ib>^L» 
JLc »_;> LLJ Jix Ifli'j lp.j-i»jj icLk)l Ojj> plji>ij J&-&I 

Jjl*jj Jmages J^-i^l ^*^j iils&j -iay.^ tlicuUiJU I*JLaJI 
C)L.>w JU ^^i>o V ^ JJ! .j4-l Opacity ^^ V ^ju "iili&r 
oljjJUl dUi ct+^Li «JW J^-SJI j-^j "oLiJI" &+U .JSl-SJI 
olS^I iJlsiJj .(JLjUIj "Cameras jt>««sJ1 »Jf?r oLa* ^ Zul&l 

f^UVIj y_j-»£JI »)f»-l oLOc oljJlL J-ua^j L-J Mri ^' o> ^1 2*:,.A\ 
Ij^UI iL»L>j ,5jIj,j)I .^jj-aj »>* £?^' cM**' cA 6, Jj-*^' U^*»i cr**^ 

ji^-^l JU4- "Exposure cyj^' lAr"^'" -M** ^Mj vm W 1 * 

jf Sj/LJI l^l&l ^5 ji>-^l jW> <y JJUsd Jj'VI gjill .jo-^I 
ijljJI l^.l£)l Ut jlki jylsJI gjJI LI planetary Camera **WI 
"is<UJI jl ItfUl U,l£Jl" j^j .Rotary Camera **>sll jl 
J»v^i BjljjJI U-.&JI LI .iSJjllj jJLJJI o- tf oU i)l> «y XLJjil 

IL>, tftis Ji U5* ItfUl U,l£JI &> *lAl ^ ^1 Jt x*? SjljJdl 

."SjljjJI I^ISJP ^ ,>• J^f CU^ ilj^-all J^i'^l Qj^jj oU 



Y^o 
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:^-L^JLM.yt (V) 



jU^Ij J *^- <y g*^l cr*M^' j*- 3 ^! Duplication £UuixJ j*z 

.^LaJLaJI OljW.i-ul *JaJ J ljj*_>>j Lu-oLul l^aJLCi < _^JLJijjS\Ju J-j>t*iJul 

jjLL» «i^Li)l ol>-aJJ "Reproduction {r ^7' '^l" ^^ -J^M t**-» 
i«j£t&JU JLi2x)l .jlaxJ i»w^ ft^-i' oVjju Ji; ,ydl oL^JUtl ^ i«*J 

& "JiSUtl" ol US' *ZLSJ1 Wtt %> Jix IffUJl iUI J ^■■ui.T.JI 
j-J^j JLe J*j»JI u^hj tjy^j- lj-ai& ^*x*i LJL«l> j^jJj <>J> oUjUll 

.j-Lui^^J "2JU •aj*" JI J-^J! J}U ca 

J oji dUJ^ .^MjAil ji Jj^l JSLAJI «> Ul i^LiJI \43\jL~ 

.?jj*AI S^l j^Uc '^Lui^'" IJ» ^ 6' V 4 *^ • : U*M' «tfl>-*» 
L^U-j J/iM iU^l'^ £** US' itL^I ,>. u-J aJi r ijjyi oi **! 

.1^15- J L^ j| Ul Uc I^Ail Wb r lkJI p ^jJJI J^UJ! 

Jiil>f p l&" ^LuA-tf! ^ ,>. **j> jas** c^ 1 f^ 1 0-J 
jJULlI gJl^ ^ r lkll II* Jj .X-Jla i^ *i»Jby ,*NI "Jackets 
^VJI iiLiT OJL^jj »i>lj IkiU Jl* J-^j iikk* ol> J ^oU! 

. l^Lu&J il*ll JL-JLijtjSLJLI Jisl.pJU iJU »Aj> J* Jj-*U v*^- 

JLJlyUI ol>-all £L-isJ IJU£ J f^c~J j&\ r ^-l r ^l Ul 
jjlijJI" p *iTj "Silver ji-JI" r^l <y W^ t'>' ^ *** *> 5 ^ 



m 
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*jJ»JI frjs ^ joyu jA\ "Vesicular jYj*£**-**J I" p^Ulj "Diazo 
tijjaj If* JS* Jo**! j) gJUo L^» -"Ultraviolet crf-^' Jy" 
Li* . JL&I jJlaJIS - LJL*/ ^JL, ">LuJI" (JLJJU .>^l ^ iiLk. 
£JL*ij "Amonia Vapor jiLiJI jlV Ji^ 0^ "jj^I" fM gJl* 

>iU| (>5w "jiJL*JI" J$J\ ,y> i>»,..i.:„?.i.ll JuJuill o(yLail jU 

"jlL, II" jLill ^jitijj .Jjticlu^jU ZJLlS »Ju> kjIiIj iJj>\ ~iy L^j- Lul wil 

jl j^^JLJI J5LiU ^p-Lu^oJl yLLiiu/'ill jL-oL> ^...JX-Jl jl ^^L^Vf J^ 

:JLAl (JUJI (1) 

<y iLoicum "Original Films 1*^1 ^Vl" ^ jley -*>* 
,JlJ jjXju, V^stLuLt) r ^lj ">LJ!" r ^Jl L> .JUI cJ^JI 
$\5J\ oU,,.ia.7 ^ JL»l>j Uj^ij Uj&aJ ^1 £jJI >LJI 

.U-Al 

Halide JL**hl£" 0L1JL" olj^L ,>« "jiLuJI" ^IJ ^»ij 
^jaj jicj .£>i»jj jJ-iJI »-^LS ^yU jJuj ^L^v ^j-i» oli "Crestal 

^1 i>uil^ jL*1> oVl> JL*j .^jJaJI jJl-x. "ijS jl iiliS' jLk— lj-j LI 
*JLu L»jclcj .UJlJ jj-au jl c**u j^dl iljll ikwljj jl "X - Ray" 

Cj^^umj] frA i*x*j?\j «-oJ rtiu JuU <Uj!a4 iLjiaj j^>uj "jiL-uJl" Jui 
.ik**^Uuil jl iJu^VI j»M»VI jy* 1^>Lji«/[ iiiUI J^-iJ j^JI «ZJL-£jVI 



YW 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Uk^J Jij . Lj\j> gJUjj *jJal) L*L«> "jV^SLuwjUr JLi j-x«jj 
C,i ^ i±Jt\ £ttJJ ^j^ll J-^uJI <y f ^l ^ g^JI Id* 
C,f **[ ."jiLJI" r ^*i <> iLjtJll IpLi, ^ Ji? JlSLil Jii> l*j* 
j^j -*ioJbdJ jcuIUu ^>'VI ^Sfl ^ j^a r Mj'VI ^ £>JI !i* 

IfJl VI idUi cikf <ydl oU., i .kJ) ,>« j+iZJ 2^>[>j \43\i a> ^y Sj** 

JI&&SM J US'. JI&&1 2u^j ^1 Jl* »>Uw cJjJI ^Ju J Jix 

J^w^JI pljb^wl Aic LflS" ^cui jl J-Ltf jl j^JcJ jls jujJLoJ) 

. r 5UVl 6- tJ JI IJL4J iikdl Sjl^L VJll ^^JLij^JI 

^^^LlJI ^i J^ g^l II* $i vi~> "COM r j^" .£*«*& I ol>> 

liJu» uJlkxj V -CliuJaJ oU-Uj <4jUuj: , J oluLt^Jl .J^tHuuVj 
pjJJS "j»j^'" pUaJ jj-*j jl 1 -*Jj*' JLx»il 0' '-•^' • ^iAjl ""** tS' ^HL>^ 

jl l±Ji\ jilijJI <y sj^lydl JlSLiVl ^ ^*-* J^i *i>*-^ 

^Vl J-*u*J Au "Lazer jj*"" ^j^j^' p-^-Jj -^j,^' 

.i-JuiJI oljJuoil Jl^> ^ Ly Ijjiaj Jjti j^ill "jV^. : .uw>.ill" 

:J*SM Zi^jyi JiUI ijJi (ft) 

Li^ij^l SjjOJI I4JU jUaj U J J*Vl DbJkJI J*UI IjJS J 
iL**J\ j\ *L»j>UI jl Lr J*i)l >-all Sj^ J** Archivability 

•iL>k» >Jd ciixJI J»l>c L*jU-» 



L^aaIj l$JU 2»lsL| ^jJl UJ? Ljalil O^L>tu/j JjUj Jai> i-U pj^^ 

j^^i i>^V l^ 1 *^ -^1 l$^ ; u^il (3>4> Jii>j IJjJUJI tprji) $* 



YU 
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^Dl ^jJI (^jJll £r* -"^1 V^W ^-sM^' Ol^i-ail J-lkiJ Jiej 

.jJLiJI oLjLaJ 1 ^ pJjs^—il "Methyline Blue 1 ^ i>M^I" j^M 
.jJ IJLAjVl ?jJiJI JLc ly> >T "5UU Jiic jjLJJI frjks UjJ> jl 1*5^ 

"Acid - Free Boxes **»l> o J, '- k> ' Cr* i>. i ^'" u^ -^°- o' v^w M 

ijji> ^ jjS^ J I c-j»o Sjlji-U . Jji?l S.U * UJI <y Lf J^\ >«-ail *j->J 
.I>jjJI »j> i>« X ^ l/ 3 ^* ^' ft^Wji "kA" ^"J* ^ ^J-^ (j^ ^)j3>jzi 

.liili y» jS\ jl JLs»jj £.£. x f£ yJI iL^jj > \ x Aj6 l yu +s*X\ IJU 
aJJJ .oULjkdlj jJaJI Ji" j*j%. JJtfj)' (>• ^>l> f*» ^ji ^ ^ £-*>•_> 
jl *jk> *£>Aj c ^J * Jk*a*-j c ydl i*JLuUI ol^jL<ail JiJ oLcjJ c^c._,jjr 

jjJLJ ilJjJ~\ (.Ij^VI ^y Jul VI JLJ?UI dlj^JI ^ji i*JUiJI Ol^i^all 
^ iLJLuUI oljJLJll JiJ JlSwl iy> JJi iJLc ^jLe ^>JI ^ ( .|jtk^w'VI 
ol_yt-ail JaJ ^» la^i ^ Liljukx^l _^Vl Jl5LiVlj .iiixiJ.1 olLwJxxJ I 



Y^ 
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i^H ^Uw^Vl lju'IaJ -I 

gjJI ^Lj jjSUI a*1c ^Lj U j| Roil Film (JL-JJI iil r UiJ ^ 

l^J j-Ujj ^T^ U-^^J (2)J^J 4_y^l OU.^.;Ja."JJ *jpj-l iku^lj 

u^V J' (3**^* l*-* JJ-"^ "^JjJ • L« -**■ (jlj Sj- L v-u J I JjLoJI oli iLjA^-jIi 



^•n ^u* f.ysyj IklA\ oi^iii cJ^oi il.u.1 oijj-Ji ^Sj 
dUJjj U-J^ <-v«^l jl ^ ly ,y» pU-jX^yi »j4>"^ ^^->.j 'tj-o-M 

JLujJaJI oli^jJIj .Ojlkil jltVI jl J£JL)I JiLt i+lJJI jljjJ u_ii_jJO 

: ^y JjUij JI^LiVI oifc y »Jl>ci*-j <yJI 

Blip Code :i*-ill IJ^JI »>i)l -N 

jj y^yii pj-K^ij iA-jjii t.jAu-sJjJi pj-^jAi jjjLo-i ^jjji pi>y^yi 

JuJi>oJ . JuiJI li) Ji^j j^»j ,^1 <yyJI pj^jll II* ^ Z*i*ll LxjLoJIj 

jmwU yU- jLf> iiiu/ljj J>Jj dUi Jij .ii*J_jJI ftJJb {y> jLjJLuJLI Ib«vi-dJI 

.uDJJ 
Bar Code ' »-ux^l Syi -Y 

t_ib>v <yJI jjjUoil J^^Li-l jl »-Uc*^l ^ iLc.j^>|c4 DjjLiJI &!* Jii 
yic jjjlJII 5jj^» jjj Ju. j**j <yj . IfU ^ cm iiLilj dU-JI <y 

YY< 
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J^i. ,>• ftjJLSJI j^Jj Ji-JJ C^> jJLJUl Jlft $jj~* jl J^l J^ £* a* 1 * 
Zil> Jit J^u-J ^sJI SJUji'Vl SjjLft Jl \4»*jZl (JJJI JU4- 1 C* 5 ^ *>P 

J^jK^dl lift p_j .&La1I i^ioaJI ji jUrtfl* i^ULI 5jy-aJI .Uc jJLiJI 

oULj ^jJlc J,o.?. t jj (jlll SyLiJI j-«j ^1 VI ■oU ' .'u . ui.U (3***« vs^/ oj^i 

IJijb ruj\2 j) *J~a j\ **xl Jl Lj*tw-« A*i iH«il /"-^J (*J-*AJI (J>J i>£ 
j*Z*jj .pl^U-^jJ *JjJO j *JJkZ+mj &\ c£-*4 lij*' ^^» J j' wUX«il 

.oL>j)_^uJI nlfl 2L* Jtkiuil i^j-^! j>^il U**y <jr^' £^' 

ijiLJjj^LJll «jIjJ -o 

JailjJ.1" fbJ^L "Microfiche ijfcjj^-z*" *^1 o^-«V' of* 
"Frames oljltl" _,! ^'Ij-i Jl J^Vl pUJI '^ Ji> c^ "Jackets 
l*J J**2 oljU* Jiil^l f IkJj . "Fishe lA^ 1 " J «M r 5 ^ ^ 
.UU &ijJ c£-*U -f*^ j-"^ J ""^ C>j& <jd\ f^' J^l/* 1 
J I Sjuiif JlSLi! isUU "Microfiche Jackets 4w*x£4l *kiU.|" 

: L*a ^c jj J I ^*JLaJ jjXaI 1 a Jj . 'J I .». i. i,i. ii . tj j 

iUaiJI oIjJU" *>UI -Uw^l LjuUsJI jLJj^^LJll jul^i pcu; 
^a^-^dlj y^^ixJI J ^-uU^I yJ*^ g& v^\ "Silver Halide 

11* jU*jj .^l**^ 3ljl*-5UI jLIUMj ry.^ 3 ^' * j*^ J-* ***2*ii 

: LJ L le (jjl^l ^Uj^l i>* V^ 1 *t*^l J**i ^^1 gji" 
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•oUjL-JI ^ oUx »i>iyi J^j^Al 2*jj, J^tf LJl^.1 - 
■|*MjL^y Jl^it 4*af L~J Jj> ^jJI ^1 - 
^ iil>w pL>o.l jJLJjJI &> *Jk>" oL^jj J**^ jLj^I - 

.oU^Ull ^ JL-LJ iLuV ^ l^ 5^1 

j* JljU £>JI U» o' ^! <^>^ olj-^jtfj oLi'j; J I jrb»w ^li. 

,£t\ <y> JtiUI 

^m "Updatable Microfiche &.>**& ^W^J^ijJJ,]" ^UjI 
^jJI li* _>*-xjj .ol;...».. Jl >ljl j±* j>ffeJI <y U L:->J Ltjj*. LjJLI 

"Dry Silver «-»4-l >»JL~JI" J^* p^^l Cr 4 ^-^ gj-y' plJJ**J - 
^iUJI Aj-iJL; jjlsJ V ^sJI gJ I... "Vesicular JijS^Ji^j 

Y ^J jU* J^l c> && i^-^Jj^ 1 J-^ 1 jW^U J**-* - 



YYY 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



. LfljlSL* »-bi> »jj-=» J-j^uoJj l^jJU^wo 

i?lij jy> icj-ws^ JU* LfJI BjliVj JjLJI Cj|j*JU <y> ^jJl ^^Lc 

t L^jJLa CoJ>aU iLUJ! i^-lJjjSLJl! «j|j-2j| ZJauSf j^*aSJ! 

.iJI AJJjJaJ i>Oj-iJ! (JL«»j jl ZjjLC. oULu J^jjuuJ ujuij — 

.Jaii yilSLJjjJI 

JLwjjJLtl fy j£Sj xJI r-bwll J-JsuJI cjUJoxa ^U liUio 
3le[y> « iiojadlt iLli jl LjuIaj cJlS* * !j-ui I4JI r b»4l i*JLJjj5UIi 

.UaJ ^^Lc j^ Jl> ^1 -UJJOS jLwJLLfll olL.jia.dl JUo> ^ji Lsl 

"Micrographic Aperture Cards ^*Mjj^' ?JiU)l o!i oliLLJI" 

oliUaj ^ ij-Jt^ f\jj\ j^yj ,j+S o> ^1 .Ijiic^y! juLi •IkJI IJa 
L.Jb^Jll Z^Lftl iSlLJI j^> of V[ "llUj^Ull UiLfl olalk<" 

^» I*jJuJI ^j_j-^*5CJI Jau £* .Jlkiw Cols' ^1 Liiil iiliaJI ^j^- JjU 



rtr 
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.XkijjLI jl i^/JI »j_^ t ^Lc 
L-J JjUsj "i^JuijjSLtl SJLiLJI oUUij" £&! <y ^jJ^^UJI .-UsJIj 

jl^l s j>j ^Lij^U! UiUI olS oUlkJI jrU:! jl^> j-Jiu - 
,_£;■_$; iiJL*u> »yli jU>l ^ JLill gjujj gJLu ii^> »}l6U J^-b 
J^lXJL i-jLi>cJ!j J^uJJIj Cw-idlj jl_fi*"iflj J-o^uJI oLLf 

.tijJuc* (jl_y <**J *J^P ^J**^) 

^jJlc L^jjf*-! J-»£*iJ JLJuiJI olyLoil ^ -U£>JI 6J4) (Ji^l tP"j - 
jj Jif jlcju/ i-Ju jlfi-l ^ *>jj» J-j-S rcuil Juill iiUS" ^LS 1> a>_j 

iSlk ^ M> iS < bf ^1 ;?„„} J jljSO oU>, Jlc jJaJI ^iuu J^Ji J - 

iUuM oLulSsJ jrtUj Jji^S lyi>\ iJ-z- J «"*.v i^> Aidl J&JI ^paxj - 

4_JL»^SUI 6JL5UJI liU* JU ^js-tf! oUl * v^" j' ^ * 

.i«jLkII »* IjiJI jl ** IjiJI jl4> £-» -bw L«J «-iJvx--J 



YYi 
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jj jA m i *& J\ ob*j£n§ *LJj^+* Jaj 

bjiy. jtu; ^jiJI jjj^-rfkSUl oULj 2Jl\ju> «jLj J^ji^uawd 2»U.| Oil 
J!j^SJ\ ol>j« JLJjj^wo" >UaJ x^ c^l ^s*^ 4 ^j**^ 
"COM {j? jt-a^[< Ojju ^JJI "Computer - Output - Microfilm 
£4"L*d>l oL'LJI i^>j£ <y jlcL*j "tjjkz* oUjLw l^jij^j Jjl*jj 

J* LJI jj~ojj i Lj-iu B*jjill tJjji-l ,y» oUi-a5" " CRT -W^' **AI 
:u~*« "Ij^lT r Ucu,! IkJj, "Silver Halide S-5*i)l oIjJU" jJLi 
r iicLuJ I4JU UljJ.1 "COM Recorders r ./c#W U .viUJJ >UI 
Dry XiUI JL^ill" ^ ^uJll jJLjUI Jic S^lL* J^-j <ydl j^JJI 2jS\ 
^jAJj^II J^tujJI ZJu* »>• * fr& »j'-^l -U^Ui ptJL*j ^JUI "Silver 
Jl* J&iVl oUj »aj>j ic^ ijjLiu j^j dUL, .Sj^iodlj 2JUl&dl 
iJUil fc^JI oli jj^JI oU,U> ^ " r ^" r Ui; ^ i^cdl j^J| 

• r lkJI II* ^ I*ojdl lijjcdl j^JI 

Lib ^ g>| y^JI ol>>* piJjA- f lkJ of 6-^JI c^J 
olj>; -uU cJtalj oo«^l p^k ,>** JljU aj( VI oLw^JI 

.it»j>oUWIj 

.ImxA) otf^JI ^ ^ " rJ r o!iU^" j:U;l oVUw <y cJioj 

IjIa I5>j Bell & Howell J*> -^ J-x **>» Eastman Kodac 
Fuji tj>j** *CA» NCR Cop. *C*j Datagraphix Inc. o-^**L* 

•^'•••Film 



YYo 
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Benson O j * " ■ * *■*< *£j& £>\-*j*mJ\ cj^u** &£j { jd\ oWj-iJI ^j 

.£)l.... Tameran ol*^ *^A» 

iJUij oL'LJI JLtljca iJJl^J JJlSj jj ,^il ^JJI j^v-s II ^jij&dl 

Jl Oil Zils^tl *UI^ fJ T jji; jrU ^ Z*>A>£x)l ol^jkdl -^ 
f&dl c^Jj .g\xfyi JuJJill ZJUJIj ^jAJ! JJLlaJI JJL5J 
JJL5J LfJl US' r JLiVl jfkJI ,>. 6^J^J JufcL jiTl *iu>Vl 

.^IaJLcLL 

L JJ pkJI ^ _^u- Ji Jlill J*~- JjJ (( Ji^l iilSor JJii; -Y 

/•-* Interface ^^rt o^ «,..*m5 L ^a»t*5Jl jJ^**«5jI *Rj »U>lx*J — r 
If *%**)] J-i ^ »jbl>u oLL^I jls- JI ^1 " r JT ,Jx; 

dU>l oL^Xli <U3SM JxJ-l ob*iU Jl-UiJj ^rt^JW ^ J^L-< 

:Zjy I ujL-^I I4JI J^l ^1 Jdlj UJuAsJI JjJiJl 
^ |-UiJI <y i/A\ Microprocessor J*»^l g^' <^ -• 

•j4*l »j-^j ^Jlrt £~"i 

j*#SJ\ S>t*Sf Online ^Ml JW J J^^ 1 ^ "V 

j&\ J£jDI c-**J ^1 ^LJUI ol>>* £ LJl J ijJJUl --> 
■Roll Film ^W i^l ^^>* J[ "^M \M*[ 



YY1 
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y U .. U i J L/ d\ IsULI ZJaiJI .!>UI c£U-J Juljsll j-ij^JI -a 

3jjU JiJi/ uMjA^I t> >^"' W*& c^l ^ U -^1 ^ 
jAljll Jj-*>JI |»ii ^ jxLLJIj DBMS ^Wl J^ly »jl^V f^j 
Jle iJj^kll oULJI i**^ <jusw»I jSj .If) SjjLJIIj Online 
ftJLtU jb-yi J*JjJiA\ JjLjj «^/ i> Jl LJU jb.|JI (A-ij^Ul 

J7UJI J>*+ij •-Ltf'jJ "\ X £. ^U* 4-b-lj i>«Jj-i Jle ^>Xj (CoLUw» 

XiJjJI J IJau./ (V.j. . . ) J J jjLa; L> JLJU ole^ (jlJijjSLlI 

gltfVI Uj» Jji~ oU «jUJu -icUl J i*uU (V . j. . . ) jl »jb.yi 

^1 d**> tL5Ljl5Lll icLUI »j^>l &> pyJ »y V- JJ N • ^ rjljij 

.LiLJ! J IxjL* ( Yj • • ■ ) &> i-jjjL U pau ^k^l IjuU? 

,>• £jU? aljl uLJ15j J oljjijJI c^^l " r ./" pUiJ pLk^lj 
j> Jl cJi 2JUJI OJI& J LT .jjjl r lj&aJ o" Z^ Jl /Vo 

JJLWj ^U»j (0 . . ) o>" .^^11 jo«*&I ol>>J ^ (VOj. • 

(^) OjJ t>> O^w i**W^I oljJLeaJll Jlc Uj^JU j|J| 6J> ,_>Jj 
Jl_p- Ul&Sj ^jio £>y> |.Ji ( . j\ A) <y» t-Jjiu U JJLiJj JLui JU»jl 

iLcLkJI jlf> ,j| «JU^ Lj-aJ fjjj* *£ >UsJ ^lj jLx*»iVL J^raxi I* U 
J-aj ^j&JI S j>j iil&, jVji ( N • j. • • ) ^» vye U cii^sj ^ juUsJI 

TYV 
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r^L U \^j» ^1 JL— L»VI 
:pj*«l oULo jIjl-oI -^ 

:oULJI ^Jl £yJ J>^j -Y 

^1 ^jXaj ijA £Y jyl J-^aJ ^yul jjiwJjjS^il jajLoj i_a*J .Uic&M/J 
^y ^^JL^*^! *t»J.\ li* .J*jJI jl£-« Ji oU^JUll ^y» [^ IjJL» jjxiu 

.iiJaJI IjulkJI »j^5fVl ^ JuJlc J>u» "._ > 5'" »UaJ oJbNj Jj^ ^| (^jSUj 

•**jJir* v** iLkA\ &Ji\ oU^ ^wxr dUU ZiL^l* 

.mn r u jUwl jVjjJi ^ (j-YV i*m* yv. j^j-i* 

.JjjJ! ^ oLJbtll ^y» £f**A i**^o iLxil 



YYA 
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(YV • ) JU, J^juiu J-JJI Ji>ljJI u^jj^-l JW^ Jt iJ*M *•*&? j*w 

lw » * 

k»JL? (YV.) (JlC J.». " m 1 ji ^jJI J>lj)l ji^iJI pLtlt^l ,^S*J 

J«aj ii-UllI pu*i!l rUj| »iU[j .iJk>lj ii*3i £-« Jil ^ b^H »«A>l>JI 

Sjjj^JUl c*3j JuiLaiS! -A 

:UU*JI uLjJl&J iiiLaiJl -^ 

j^SLaj jljjtfl ^***"J ^W"J Ji *Mj £** t/* ^Ir*^' ^-k li 1 ^' ^>" 

•"COM {j? (.1^ r l^u,L >^ijJ 
y^^iJl oL>ji%-« JLijjSLJl S^jw5sJI i^Liux*uVI SjjJLlI ^ (*-Cjil j^Uj 

i^l LS L^jUjJLw *»» Oj-bw oliu J aj jU»l <jj jJxj Jill *tfl "pj£" 

.SjaJ" isj-jju iil&JI jucoTjJLI Lfj>jj; »^4>lj £jJ>^I i*J>^l ^lySU 



YY^ 
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1JuJ.1I 0\jkA\ fkd ^JjJI jLiXXttlj £l*JI fr> f*.J\ J* 

oljJi »Ijl«juuI ,^5vaj yj^j . lfJ[ rUs-vtl JLJ l JJI oljJLoll ^L*! 
LL4JI LiLi J^i? frt* Jl»4 U^i Lfcl>jXw;[j jj^uaSjL LJI 1>*jja1I 

. Uj^l jJWjJI J-tfwJ y jjJJI i*if r oicLuJ ^xJI "Optical Disks 

^l l-L^l V^^l ^ 'V-^l L^^l" W^ t*<**\ ^J 

IfjIjJlS c****u itt^lidl oLJaUl oUjJbw »jlil <y .J^Zml jl ut^vj 
Oyj US' .Jb-ljJI jyjJaJI jj-ajill JU oUi*o)l «J*ifT ^jjiu <y ZJUJI 

^ lOuO CoK *lj^ iJjj^J^I jl "^jj\j Jl£-iSflj ,^>-aJI luy. 
Olj-o 5* IjiJIj SJb-lj "^ XjIi&U XJj-ail j^ljSVl (Jju ^IjXiu-l J-ij 

."pjT jJ^^^JI Ol>>L4 jjjjj^ plj^J 

i^jT f UUj 1*^1 ^IjriM -\ 
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Ul* ^ Ji! pUxsJ J* J^s-U " rJ r r UiJ oUJu (jLw -I 
Jaii oLLJ Bj-iLc jj» Jil J* J*i-JJ JLJL*"^' t)' ck *iJ***J&r* 
ilujJaJI ^IjiVI (j^-oiu Li*j .Cob b»c*-« 4 >i J Ac ^-» t-JjJL> U ^1 

oUjUI &a CuL \af^A <Si\ huj\ J[ J^\a fr* £jlj~> oULJ! 

.i>ljj| ^^aJI JU 

jVjj (^0 j(^Y-) W ^ C J '-^ J-^' c/ 9 -^' -r** - 0^ "V 
juiSLxj JLijUtL LuJ^ liiSj fti*j < N ^A£- »U J Ji>IJI i^aJJ 
.J*2i jVji ( \ .) Jl ( o ) ^ *,jb. J ^u ^1 .^LiJI jA-.11 

.JL^I ^ji] jrlx:! U1& Jj-iJI ^yUl £UaJ iiKj JJL5 -j* 

jV jA ( v • • ) Ji ( \ • • ) cm c*U "r^ 5 "' * ^ j 1 * ^ & ~> 

U jyjjll J>^l ,-^yUI * ly jl|> rjl^i Li* A\AL .lc ^ 
jj-uiJI jl4> jju« i>l> LU .j'i/ji (N -j- • • ) Jl (dj. • • ) ^ 

.LujJI LJjJaJI ^lyVI UI&j L'jliLL iJJi JixiK: ^L 

:IJU)I oVUll J* " f /" olLJtf J L~JtJI oULwkrJI •/> -Jk 

.OljJJ jJJ »JL>JI yjljillj ^jlfUl 0*i/l>t-» ~ 

.oUU^JIj oULi&lj ib'VI - 



m 
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c\ja u\jii\j u*b *j* a,L£u i^j-kJi ^ijjVi (ju -r 

Write Once Readl*^ ol^. fclytflj U>\j ij* ^L&l" ,♦& 
^ JxLki </J jm-*. ( "WORM" jl-^Ji dy* ofDI "Many 
,£jULI ,>. IfJI v" jl Z*kll J** jU»| <y ga; ys)| oUjUll 

JuU jiitu i-Jjll 4y»Lr»^l £* j»J£c£*uj j>! »Uk; ^Ji .UaJI lift iJJUioj 

Compact^ Disk - Read^ *L>*M *l*-j - Jo*^' o^l ^" 
^j ^iiii U i*M "CD - ROM" j^s>\i ^j*u "Only Media 
^w« pjJI IJlm of VI .UjL^ »jj-ijdl oULJl) jjux^ Iti-U-I oUkdl 
J vi~» .»jujc* olj-4j£ ^1 jrLwjj li> iJU ltt& li ILSjjJI j^l^sVl 
j^o&jjll Jjf ,y« Sy^j Aij>^lj rl*u l ;a. l M , yi j-oUc ,y« ^w AjLiLaxSl 

.i*Jldl o!>^uuj oI*j1ju> 

JjUsJ WORM i**** ^U* k Ij^b ^l* s -r* *i^l |>UaJ joJLfli-j 



l*» LJjJ&Wj 1*5^)1 jStfjJI o-« J* »>V r UaJI r ixa-u -I 
itU.* Jaj jy» Z^zUI i**ijl oULjJI &y«3 fjs. »jJiil ^ 
Jl£-1% iLfrl oU^JIj ^Jj^VI olL-kJIj oU&JI 

c> Scanners £-11 *W J^ o* ^ Jl J^" ^ ^J ] 
lU >^*Jlj vi*JJ Online ^ l 4 l JU-»A f*"** ^b fl& 

j[>Vl (JaJlj L^xJjLL* JCLtj . Ijk> "i^S ^fjUJ (.UajJI j>i>J **- "V 
iLojj fjO *^c^ Ju*l>!l JtjJaN u^J^^ .^-L-JI JjA" J^d 

^ jiflj Cub l*--« (V- •) ujj^*i ^ **fw cy^ V^^^ 

YVY 
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,J\j* A+fcj ^ &J&J "Lay, ^Y |***4 ^jDIj iOL.^i*il 

J Scanned **i*asL\ i*-ijil Jl£-iVI &* Z*jL» C\ -j- • • ) 

^ jilJI ,>4 jltl <>i .oU>dl JU oULa, oVLajV! 
IiJImxJII oU^SUI ^ aUj^cVL ^yJlj gj^jiw^l <y icj-JI -a 

iJk^ Cjr aJ| pl>/Lu<Vlj LjLJL&dl oL^y»[rf oUUj JUily ikj>£ 

^5Lw *if <y>-sJI c^yiJI <^c i^Jjl oULJI J-c^J sj*£j 

.ikuJI JJL-yiT \4s\sLt Jks Vj J>l ol> jl*- 1<W 

^j iJ^JaJI ,-^lyfrl {\j*xJi JL-Lii olj-jf ^Lail bJuh ^^JUjj 



vrr 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



jjJJI ivil pU»i£«Aj jjJjjisJ'il jo-aJJ Scanner j^L* jU> -I 
.i^ijl JtfLiSfl Jl Hardcopy ^^1 J^V Jy~. 

jl Vyu jl ^/ ^^ jl^L CPU *i£AI *4-UI "u>j -v 

.jjJJI JLn-il JjtfO^l i^_jJall i-ijjJI ol^ktl Lull? --> 

,ii>jdl JldiVL JLs»ljLI t-U-jiu^lj ou-iiuJI oL^ol^j -a 

1j> 3uu3> uLJl& oli j*£*J Ul» »y>dl i-ujjJI ^lyVl phi 
Zil&r w L'jUIl Aic i^jc ^ It XJbjJI pkJL IftfjUU au ^Lij 



.Colt j^i JljUj Juu jiuu jj ^1^1 »i* oj- 0^ ^^ j*£**il 



YH 
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J v^M i£^' cr-MJI "^>^lj l*^ Jj-^l **->VI »>* j^J' c*^ 

.(jIiaJI i„.Ia.<»j 

:JL*VI Jlkwij^* ijO^IaJI ^lyV! »L> fcjJtf -A 
:li»uJU oULJI oLu -Ji 

& jj&± ,jj*\ iKJL* Ji-j dii J V! »j*a j-^ju UaU^xJ jl U^jl? 

»jbl Jail ^lyVI »I* JLjvJwT V If ftiU^Luil jl Ifiuu J*** 5 c**- 11 ^^ 

.*ljjJI j^lc »_^JLxl1 o(«fc?tl oL»jLc«j otA^cu 

;i.i<i*Ca]lj pU^VI oL^otl^j -j 

JailJ pU-^uVlj *^*«^b LjL-iSoJI J>Iji» oljjJI ^ Jti c-yj JL> 
L)l> i>bd! oUUI -ul_£, oL^yij .iLujJJI ^JW iilxidl 



YVo 
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jLiSU <Jyu ^jjlj "Computer - Assisted Retrieval y ■>«■*£" 
"Kodak dbj** 3i> Wo> y*JI JjVl 4Jl^-rt o^ "CAR jlT 
«y ILLJ! olTjJJI ,>. ^ c^l cJjJI dUS iuj .S^Vo r U <y 
£• Lr l*^ ^D! "jlT r lkJ oL^.1^ jIju^L 3LJLJJI ol>Jll JU* 
•yi- • ."3M Micropoint II" & "Kodak Kar 4000" Ji- ^^^ 

oVUw ^i ^julji ^ ^Uu"j U*** b^'i "j^"' p^ o^ -^ 

JiUI iiKj LiLaxSl yJl> J| II* iOljlttJllj vJploJI JL>-*J 

♦ iil&dl ZJL«i> ^zi oIj.;.?....l»,U ^^J-Jjj^LJll J^**udl» .^U^^-Vlj 

%}>^\ LJU J^-uu If r lkJI ^i LjOal! j^l jj^ £J> aJ^ ^)l 
Jjtkiwl oULi£JI jl j^jl^AJI >J* (^--auj .Lf*ic icj-JI J-«Lg ^W1j 

1/ .? J4ju> <J L r>.n~ JaJ j^waJ ^JO-J "tfl ilfm i*Le Coy-*?! ^Jj^-^JI 

^ lf«il_yi iJufij Irh^ t^JI olJLJJ ^jjill J-a*o)I £» Random 

.jjj«*SUI JiJ«ftMil< (JLi^sJI jU»| 



rrn 
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jl iljjjl oUj^jil jl ^UVI jl * LEVIS' oLLoljJll ^ ^*j£ jl juJ 
,ji>jjj| JuiLij «-jUil a>_^ JjlJc*J (30** o* 'frl** ^^KjJi oLiisJI 
hJU\ ULSj}\ ^jrtj pj^jjl CRT -Ml X*al i^Sf IJJLI 

£)£»*J <J ^S> T>j^j£J| oUu.iau.ll jji "jo" *JiJ Cv»i»«JUul t oLL*JU*JI ^jij 

**ifJ ( • ) ^1 {I <) fyA LfU J_)Jt»M> iJlft KS*j2juuJ AJLjJJ \ • ' J ' • • 

oLL*J.lj iJcuJll oULwi-l c>\jLS JL^LxIl oUuJaJI Jju LujuJI 
oliLj (ilji'ill o^Aa^uj oUUj tijAjJIj oLjZiJU oliLj .JLcjijII 
J "jlS"' r 0aJ dJjiJ! r ikuJj *yi... o Lift I UL«, cfiUJI 
olili^j « L >i»jjAJI oliUj **!)UjJI oLL«>j t^LiTiH oliuJaj 

.£J!...£j > JI 

^ji JjusII u*JLu^J JI0j*2j <Jyui "jtf 1 " .UaJ JuUJI ftjJalll »Ia v-Jbhj 

,ijLw>| ^3 JLu~oiLI LLb>JJ j*£>L*JIj .UaJ! O0jft«j *lkjj 

:"jlS- r LkJ oUjSL. -> 

oM^ SjbV J^lftdl oL>dl r UaJ ^^>j ^U "jLT r lk; JJUi 

Jli-O^L J-sti? i*-*LI aLjI 4j"}W jjJut J-oAjj 1 Jill I oLjJjwj 
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OUTPUT 


INDEXING INPUT 


oLlfJbLlU 
CRT 








OCR LS J J,j l>0 )l v UiJ H dl- 
W.P . OU-CJI4U,- 
Digitalizaiion ^-jjl Jj^I- 
O.D, y^Vljfa- 
Typcsling i-Jjj^JVI UIJJI - 

Micrographics MsdlaljA-ill- 

L$>' - 








^ 


iJjjJI fu*ili 




"CARj^ 


^ — 




^^ 










n: 


-1*>I 









:^>^l il>jdl JlSLaVl jl JLJLJUI ol>^! -I 

J-*i— jtij jl "Bar Code *-U-c*^l 3^*4" jl "Blip Code v^ ol^i" 
I^JI J yj\ I'i* O^sj .»ji>-» jl jLkl J^J Serial Number u*i^ 
jJI.. ^Jyyjl^JI j| jLUJI jl jJLiJI iiJ JjUj jJJI yj\ p J-JUU 

.pl^Aw/iM Ju£ JuliCaj Jj-oil Jlw-II ^i>» JUi ^>J^j jJJI ^wL/VI 

:Z*jLkJI S* IjiJI jl »* IjiJI »j4>l -v-» 



YTA 
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: Jbi\ JLd »a>Sll 

JJLidl oLLx j^Lc Ja^uu Microprocessor J*^ ^^ * 
jLui-^l oLU? J**-* dUJuj jlfLI UUw jU»l <y ^WjA-VIj 



* 



oL^Ldl j!ju*I ^ jlcLjj ol>JU I^lil f U>l ^jU- ^ * 



\Axrt**-*' >>f5-l ~* 



•Ur^j L^jLxcuj lf*L>ol otib>l j^ yj-;**^! "iyt>\ p»L«^-uJ 

:"jL^" jjj+uSJ] ?JlcLu£ pl>jiujVI J^jiaj oL#c*[^ -s 

jU?l <y cjLJjuxJI »Ja ^ jUajj .dlli ^ijj ,jl*j ^JUaj ^JJI L. jj^J 
LjcJ Icj+py J* J-cti? ysJI "Software ^W?-*U" c>**^ c^d' 



LfL» "jlT" .LkJ jll»l ^ Jwi^cuJI oLnxl^^JJ uujLoj ftjie -b->?j 

CjIjLw»j ti-LdLiJI oljjLalU' 4?li*JUj _^j^«XU ijj^jJll iLLldl 
JjLc yjJI JLi>JI oLL^Jb .ifiLWI ? Wj ^^1 oIjU«j ,^1/VI 



vn 
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rwUyj « JUof fw^ <_*!■& J*XuJ "jU'" »liaj <5*Jaj 4*j>j .*UiJI Ifcojj 

oULu j*«JiJj ^>itJ l«-» J**? ^1 *JLlII iiLw» gwUjij 4 6-I^ukI 
^JLc jl ^fJuiJI .yu^ail ^1* J*u*Jj iJLf»Vl aIJj^ J 1 * 7 c*^' uL-i&dl 

r Lfeu jl^lj .yi^i* ILj* jstf^l J&AI o>" "jtf" r lfc <yj 
J jus., J I pl>^uJ « t *ji~sl>j .uiLixJI oULg »JucU aJuhj £*dl cjLJLx&II 

•Screen Display i-ilAJI <>-?->* WUj j*jkdl J 1x4 1 j>J& - 

-Menu r L^I i-JU jj> <y> ^W I * Wj jj^ -^ " 
.Aj UL; j*olicj jJjS>j oLiLJI Jj*u« iJbj*J - 

.OULJI (y\j LU> - 
.SxUslI ch>^I oljL> JuJu* 2 - 



Yi 
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f^J-* <_A C i-ij*iU JUijkJI ijL^jJI Jjix^uJ OjIm^I lift ^s f*JO 
^ISL jl *iy> Ju-b^ Jikjj <t yjLJJI j«,./itl ^jJlc lLu>tllj Ljikll CiUjJUil 

jlf> ^ ^LJ^ Aju<3j ^ISL ^ JuiJI jLia>| &>**->, jj-J^JjIkJ.1 *Ui**ll 

^Jl »*■ |yUI jLf*- oLjlSLI a*x*&> i^JDI *LkJI j^ J*jl£j ^JJI p Uj^-VI 
l Js. ftLiuil c-U-jZu^l »jii oLMc *-i><juuj iJljl LjJb jjS^J £)l ^Uj 

.pUyt^l jLfvj jjj***5Ul Jajjj j-iLo JLajl ij\ ^JLc II* c-U^£uiVI 

&1>j£*uVI iLL-C <_fU *£*cJlj SjjLyJI IjlCol Jj^^SSi jAjZj *j CiUijj 

»Ijl»o^*i| Jiji? ,y; pU-j^MiVI iJu* Lf Lc t / L i < wJ I o^LaVI IJ> ^ *£f 

JJLiil j> jj^^JI ^^o viUJuj .6* Ijill jLfcu S^iL* J^alll .y_j^»£JI 

^ LI .iUlyUI jLjj*- ix^i ^ "jLf" »UaJ Ji Jjjxj ^JJI *LiJI £-^*j-> J--*^ 
JuLx ^li ZJU oljJi oli J_)*y£ ftJ-4^-1 »Aia*uj ^1 S^^JI ,JaJI 
Co** iJI "iJuJ^j *X? pLjiu/VI jlf> <y «UJ?jj y^iiall (J-jJI jLx>J 



YM 
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dUi Jb <ydl Uls«ll J>IJLl< Ijj^j ajIjuII UjjJI ,>. Ujl, r Uki)l 
oLLkL.j Juki I <y «yjjJI cjLAjSfl jl &\3J\ ^-j^* JU> ciyedl - 

g-Wlj »ii*^b oL»ll jUi-lj ( _ r JLi J >UI jrUryi ^ juj^S - 

.»Ji>tS-uu ^^J jJai> »Jl*j ciltl J*LiJ tfjZsjju* jijijj ii-Jjiktl 

liUI oLJjo fJljDI jLa>l olili Jic SjUidl oL^yi 



W 
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ij4*\ SkJ,* Jl&aVl £l*jxJ J^ tfjJtfj j.lkJI Xjja -v 

oUJ?j Jitf ^aJI tjJLuall <i**JI jjUw j*ijo £]LNjS*tfl le^ -a 
..U^JI i^*L» jjLj ^1 ij aLjj£J,\ J-j*t*uJI oIji>jj 
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0\j*~ai\ JiiC ColT * \j** iibidl J^»cu»jdl JjLij Jam/ LJ L^jXiu/l 

Jjjtuu <_£JJ| J>j#j&J\ ol>>S«tj» JLJjjlCw* jl ZiLxidJ LfeljJt JLJLiJI 

• "CAR 

LjuUxJI oL'LJI J-j*cuJ JjLkj J^ ** J^Lcj *J_j*« S^Ull LJiulj 
J .1* j-isiil oU>il f Uu JjUi j>Ij j0»! <y i-J^VI, ^b 

Ltu/ L4JL4 oljLicI »Jlc LfJuJaJj iL*«jJI jW^l i^ 1 -*- 4 lA 6, .Ak t -?>"'J 
^ J-kj j\h\ J Juki I Ifc-b* Ji ^sJI i^-^ySoJI Jrft— xJf J5L.J 



Ul 
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iJjjJI ^\jSt\ 


JLJLiJI Olyuoll 


Oli^yi / (jialLail 


\ Y jl l^»ji YjO ^ji - 


I»«>^ \ Y LiL*lj A*&ji — 


I«M i\) 


■*~°M 






i*«* <n ji(\) ^- 


& *& I**. V» J\j> - 


X**JI (Y) 


oULjjl ^ Culi 


.ol'LrtJI 




^..j... jiv.,..."^- 


^+J. XwjLo o"lll ijJut - 




(j^jiJI JLt LhjLsj 


iijf |*4 \ ^ jJLi JLt 




.jto-yi 


.-^i Y . . 




^Lfja-Vlj Jl .W.I - 


^kr^yilj V^bi J "" 


Jut.1 m 


■i*j> 


Jj-Ai 




• .At^ JS* - 


JjZ* ~ 


*!*> 4Jd Jii>U U) 


.^jrfiJl j* oljiui Jj-i* - 


.jiflj .u uu ^ - 


^U^i j-ji to 


»*_)_$ ta ****jJI o^Aj>uJI - 


O^tjuJI gjjif C\) 


.jjj^wJL; Ul 


•"(■jf (•V-A^*- 4 -' 




(Jl) i«i^ - 


((>£*«* jl tfj-^i) -&& - 


,J^-JI/Jiii.| ity* (V) 


Jj^>j Olij "Uij- - 


.i*a»lji* — 


Jj^jJI XftjM) (A) 


.»J»lj i-jlj - 


•M* W) - 




»!>•>' LH^' ~~ 


(nji^- 


tfMi O^JI j>*j (\.) 




.jAJ* 


.ciUl^i 


.ilUJj^ ~ 


.i»J»|jJU - 




^yj*" J'J^* jjk^l ~ 


J! i^u- l^^l - 


•uCjJjiSJJI jUi-'VKU) 


* 1 h«4^hi<U«ft 1 


.L» o> 





oUjJull &jj*y JJLyJ iuUII ,_^aJLii.| ijjlju { N ) *»j Jjj^ 
h*cd\ i^-jLjJJI Olyuoll (jolLai. JuUll JUll JjJbLI IJL* {y* n+aZj 

*j*»- jL*>VI {J^ ijs. Jp_ Jjj .ISjJlLI i*J>i»JI ^l^l ^dJLai- 
. L^JwXjJj y_^w^>j| (♦JaJ »IJtit£*J (^Juj jijjdl (^UjJI 



Yio 
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ijj-ijl ^Ijfill 


iL*Li]| dljjUall 


CiLLu>yi / ^Lail 


t3i> d* ^*y i jm - 


Jl t^LijjS^ll jiy^d\ - 


•Jrt-sJI IN) 


.jvjUII i>jJ 


>r liJI 




l^j^o .»&.,.>«( Y . ) ,jJIj> - 


,y ol.^.z.^4 (a) ^Ij*- - 


.J*»WujJI it.j*l (Y) 


.ZZaJjJI j> (I I) 


.JXijJI 




•J"- 


■Jj-kj - 


.JUJ.I i**J. (V) 


.XiLSLij 4*A«0 - 


<_,» IxJLo { £. Yj . . . ) 


.j-Lu^-"i!l (£.) 


•u»l- 


.jJj^aWI tOcLuf - 


.o^-iXJI (o) 


oUjIaII "Uijp _>*<■* ' T >.«.'Ai - 


JU^Ij j*l\ iJlSL.} - 


Aj^JI x*ii£-! co 


.(Jilll X^JU^ 


.j»kJI ,jiu4 (ji iji^i* 




J^U- &A ol'L^I iiU>l - 


iLJLJ Cj\j*.JXA Jl>il - 


.Jjb.4l oUL^I (V) 


,_^L1I J_^JI 


.iJliJl> 





,^j_)JiiJI JjLij oLUu XjLw>j r^l ^/aj'Loi- iJjUU ( Y) *»j Jji^- 



.Lj^JlaJI oljJuall JjUij t>-^-«j J-*a)w 



Yi"\ 
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ZJjJiJI ^IjiSlI 


i. ; ..lJ,ll olyi^ail 


oluoljll / qaJL^xjLI 


■J- 


.J\ -ui jl tjj-k - 


. JmwJI gW^a-.l O) 


VDU oS.>JI JALft - 


u\jl\ J Mji\ j\4* - 


•u^--" < V > 


.IcjJall ol>jkllj 


.LsUJI 




olili ^U *sjj iJU - 


,jLc j^sJj iU^lj^i - 


.&L».jS*<i^l icj-^ (V) 


■•ji/ 


•"»» UJl »j+>l 




.4^llC 4J™OU *j*jZa j*£ - 


.ijiji* - 




oliLi u "ijijZ* - 


,3L<U ii*^ »jj>~' js* - 


.XJjJil o^j^JI >_h (a) 


.2iji\ jiXJi\ 






.iJ^l^i* jji - 


,»ji>|ji« - 


.Ul s.j^loM^-JI CM 


Cj_jJ| yj J^Vujjl - 


3JU iJj-iJI SLcL^klt - 


^L^VI i_wJL-l (V) 


•cA^I 


.itj^JI 


■o?.j> iJ1 


•CjIj'LjJI ii>j - 


^ J Lf JJ i i\ j\l,y\ - 


pU^s^l »o>-j (A) 




.ouLaJ! 


!>-*SM 


.j-j^UI ol^^i* - 


.lJV^I olj-lc - 





jy» ^^Ul olj-ix. rlj>|j oULJI ^ 5ji>j j_i— s»l c-U-yuJ L^jlS^j ^ydl 
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A-jjJaJI ^IjiVl 


i*JLjJI CjljJLail 


OtLoljll / ^jOjLajLI 


.iLi. - 


<*.'£•! jZa — 


.IjvLJI J-*«uJ iiKj ( \ ) 


.sju - 


.Iljj - 


.InJLall oi)*^ **^j ( V ) 


.iJU - 


.iUi - 




.iUi - 


JUL* - 


.c-L^UuVt 5a>j iiKj (C) 


,i*->l^i* - 


•VU - 


,^>dl liK; (fl) 


.*tjt V - 


■ W**» J ikj^ ~ 




.uu - 


. «Uui»lji« •" 


,>* J*u)l ^ju (V) 


, U*. iJU - 


.j**y .A> Jl <Li»ii«i« — 


.U£JI XiiSUJI (A) 



1JLJJI olyLaJJ jLJKJI iil&dl ol g-i^i aLJI JjJbi-l ,>• 

^l/VI jL^i-l tj-Judu dUJbjlJjJaJI ^[yVI ciJlScO iljUlL JLoiiil* 

^yJLiij .tiUJJ Juj}UI ^j^w^JI ?^>l ^iy *Jj joc i^?l>j syiL« iJj*iJI 

Jldl jJU jiu "tj*S (_ijjLdL4 J y_y JJLjJI ii* ^1 VI ij^ a> ^Jl 
p Jitf 4_j-JL^I| olyLail ,jU tiUJjj . Lj&t ^Vl _J ULJI i^jjji&hM 
j-^* ^djj^*^ ^P-^i C^J «tw*^l JjJJI ^ Sj-ijuil oLiiill oLjl5^»l 
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jlCaSfl c#}»* J^j S*& 

J*l£stl oU>dl r UkJ *LUV 

<y L^J i>Ld! JlOSfl oi^J JJL.J Ja*-, Jlc »_^UII oLfcdl J*jj 

..olyc-J j*w 1*5" J^l&u oUjLm »lki jU>| 



olyua* ^ iikkll ^tj^l JjL^j jw'ji <^lxJI J^-iJIj 



iLj_^Jajl 


j*bAi 




ikJuii ^IjiVl 


ijJ^JiJI O 


iji-aii 


JJUj>l 




JJUjJI 




iSSUjJI 


1 




1 












uilJyJI/ 




Jj.LjJIolyiuall 


















^JjJIJ^-il 






























JVI jJ^iJI Jl> 


















U*>j}] Ji-1* 




illiill Ji-i* 




/JLJJIpjLaa* 




















Jaj ^ Ja£j ,yJI oUjliJI jf ^jyJI 





JlSUVl ck^j JjUj J-ISj ( Y . ) fSj JSLl 



u<\ 
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r Ui; jltl J \jjA\ U&JI J^il 6l &UI J5LiJI ,>• ^ 

^l jjlaj ej^ iJj^l oUL< Jl iJidL -iJjsM £\5J\ JlCal 

-^j -Facsimile l A - * ; -^Wl <y ^ Scanners Jl£-Srtl £**<£ 

,yj Ale USj JlSLiVl J^tf L^li LJuiJI o\j**A\ p JiUxll 

^Ui; ^U;^ pj&jLuj ^Jl H^UI jusjJj .ZJpJI ^l/Vlj ikJcJI 

JaJ (***U«» pj^Jj 3jj*>ill OULJ! CjIJlJju (jJlc JJL*i_^I bJl* ,y> J**1£jl« 
iLi> kw£i lJ>mi XijJ^I JaJI ^ C/)l>udlj oU_ji«il »jli| CjIjJl* 

fcj^l JlSLil Jl ^iUl Jj^JI ZJ&.I y_* Jj- J*k^l r lkJI ^U 
JtfL&l ^jiu jil^J J^l&dl JkUl oV J^ til <> -^ ■>• Ml 

i>[>jZvfJi .[h:£ L»JJbj» c-l>jiu! JaJ *-» "p_^" *UiJj i-i-J'-J &\j*~oj> &a 

."jlT" r l^J oU.1^ UJLJa; j&\ 2LJVI uL-tSoJI^ 

jll»l <y -Oka-J o' v* cr^' ^^^1 oO^Ul ^l^a-l ^cj 

: < _^U JaXoIj jl v^r-J J-itLiJI -UaJI * * * »o j Ji--U 



Yo 
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£.0*11 £. i,i>JI oU^UIj X^yJI fkJ! jily i^uLT O^j - 




UljVI (A) 



. jislaSi i ,>i>j jjL,_^ auisodi oUkJiii { r \ ) (jj jjLi 



Y0\ 
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:iJUJI iU,V! JiLU! U» J J&yuj 

jJx-^1 »j4^| j! "\v.P."oUKJI oILIjw J^U- ^ Juktl 
^uJ! U JI liL^l j>Sfl LJjj^J^I JJL^I jlp.C. i*-*^iJI 

jl$> J! l»a*j J^y. ^ijj iJj^^l J^V £^j ,>• ^>V' _Y 
^^stiJl Jii>4 &*> '(♦"f'*"' j-S-i^^ j' Ja*«jjdll i^_pj*l >> j.j-uJnJ I 
IcjJall JLJij^J! ro*JI «jCjj .uJJaJI Jlc J>J! j-iLlI Jjt-OjJJ J-at£JI 

j*js oUJuj .LjSyi ^jl*£JI ,^i) JL^lJi/l «JJlM ^ "^jj^\ 

ty> lXJLxxJI oUjliw ^^kiwij ty_J? ,y£ pL^l^l IiJ?j 

. Jic Duxilj U>jl> i^illj (UI^JIj LJj^^iOI 3jj*xJU ^j-^JI 
.Ul »* jyL» JlSLil jl Ij-Jui olji^w Jl i)_>>«-4 jl *-Jjj "^jl 
j) oL»_ > JL*il ^1*1 Jl j-iUl! J j-^jJJ i!il i_L«i$odl oULu £j«ajj 

.LjJIjrL^JIJLOVl 

^U! ^ J^JJ *L*L*j .yjiJ JU J^o J^L&dl r lkJI jli 
ol>>* (Juij^ J Xki*i1 H^iVl ik-U Offline U*JI 
^ ijai Jl v" c^ 1 ^-^ ^1 ^ -COM jo«*&I 
jJUJli cr JLJ J All J**~«JI J^ c>- r ^ 1 ^ ^^ ^^ 
J ay** ^ 1*1* J& J*i urJJI Index ^ti^JI Ul .l^Jl\ 
^iUI Jj^jll ^. ^ plkl) oULi »a*L2T y^-^l »>li 

. jJUjJIj oUji*il oUJJ 



YoX 
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»i* ^aJ Liu. LJjj^SJI i^jdl J5UjU J*l£ll ,-^adl ^bj-jA^lj 
. f lkJJ i^JU oUUI UcUi ^ iJjiiw jJl^l 

Jic J& jJU^JI ^^ If^ ^1 oU>lL ^Uai^l ^Jt- -1 



Yor 
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fcn?\ jJj^**>JI L>jJj^Jj J u JLiJl olyLall L>jJ^l5o j^u Jx»l_^J| 

J£i j^lu Jtfi ij**\A\ oLkdl ^'Ujj o^u- SjIaV >JI J>jdl Jjl^ 

£» Jjclxdl ftiUjJ ij^ JLLJull oLJalll oLfeji»w>j Ci^uJ\ >_>>j 

"d>y*&\ J Mjj ^r>i! ./_***&! ciUL^ ,**> y Jl LaiJIj LJaVI 
LLU* yJL,f jLiaJl o^ ^ J! iiL^L ,L)T *j> 1**,! ^i 
oljlal Ujuj ^sJI lisiJI y^LidJj' SjalJi iuktl e^UJl oU£)l 
,>• l**jd\ dlL" yul*w, .i*klU IJjj^AJI Vj^I ^.l? c^l opf ^fe'-tl 

jl jijUj jl O^LmIj^ JiCi ^ji oUaJiif ^ Ji>lj^j (jflll oUL*JI jiLa-* 

X*udl oULo fa* l*iw? Uj^> Jiit ^jiJIj «fJ|»* oU-jJLsS' jl oLJja 

. L(fjJJ .A**? <_7*jI jiLail jLcj-»j>u* ^ /,*\ . £y* jis L jJiSj 

?jlil jU»| J 3«k:«lt y_ydl oUjluil Ju-oj <y j+5o«tdl 4 ^5Uj ^^-j 

IxJujUI oljjLall *iaJ oliLJaJ *|jtkiu/l j-iwJl iOlkjixilj O^Uu^Jf 
Ol>j>w JLe LuJuiJI oljJL-ail Uj^JjiisJ Cuu£> JL43 .iibiJI IfjLc^ 

^>j <y I^jIa jL-JLJJI ol>-JI c**jUoJ UT "COM fj** .£«**& I 

.ZJjjJI ^l/VI J iijO-l oljJLdl I4JW ^1 

jjkr Jl oli?>Ui)_> o^UuJ) »jbl <y oL>jJjjSU)l J-»15j ^aI JtSj 
^jicdl JjUj I4JU J^x-iJ ^1 Jl5Li*^lj oUjlull ^l>r^i v^^' 

iJLcUj ^U^tu^f Aj CiL#*\ji Ojji» JJJail II* ^aj .iibkll 
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*Jjs*ll oUUI Juste J »^jf 6jjL5 Jjl2 jA\ "CAR j& jo-^I 
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e?y 

Vw 



.(^A. , LjliVI l^ixl) ^jaJI jLfMJll: ?j>UJI) .^Utl 

*J^! * t^* "(*"WfAj-Ni^ : i**XJJI oljJL<iH" tj^iLfll Juj"^ Ju^ji (Y) 

oLoj-UII oU*Jajj IUJl«J! Jj^e/i! : iij^Uil Ju*s£ll JL-eVI 

,rt . — Y A A ,_^s> 
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»^*14.| oU^Ul! oU«JUj ol^w.!^ r > 
I*I-JI olS^I ol^w!^ r > :Vjf 

iLku ik-t^ »jj^I oLjp-iI^I p> ,X :lyLJ 
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JUUll 

.oLJiJJ JlfciVI ^Jlj 

^1 SjaLLI oLs»c«!jJIj ollLJI JlcI^S JaJ »_)> jjjia? J *>Lw Jl5_j 
iiV JUL^ lfJL*f J XJVl Ji. jb" V c**J if^ll jl oUjWI jS> 

,y> o\j^J- jj^JJ LtJdxll oUuj^J.1 J 1^ ti*w»l dJJi) .14) JL«j^UI 

Jf**f »^>l Jl oA^I i>-> .y 1 >4l4l Jj-^l v'^l {,+&£ jA\ 
<j\ iiLJiLdt ?jLtVI jl ^^a^^odl oLoJjJll Ju^>j J Uui dljsjj ^ji-l 
oL'LJI Jicly Jl* .j> ^« oUiuiVI jli»l J UU Ij^lc. jjliaJI j^sju 

,»j»L1.| oL>w»yij 

oULJI JLcIji JaJ pj-i»>« LiiLd ^jXd tij*u J-aiJI iJtfc Jj 
i!L=>l>j Uji^ t-^L^I jri^l J& *4**j 0"* *J*U"' «^Li*Jai]| oL»v>»I^jj 
jji5^l oLsji^I^I «j> (jiuu ^^xJ Li" Jlj>jJijJI t-L^jJL ikjjll 
i^Li-j oLiSUIj oUjLdl jfl^i ^ j*4r JJ ^ p| jLk^VI J IjLisJl 
^aJI iX^/iM Lbodl oliVjJI ^j-^il i*j JL&. iuJuull Jj Jl J 

.JL^LI II* J » jtflj 
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Jl ^btf iJl^^lJI oULJI Jiclji op *4U>k» .»>*>>• 2iij^ oULJI 
Xclyjjbl Jx iiUjJL JjVI jjX*Jll t^ixiu «^U1I iy L^rt-^ 2 — • y>» 
Jj^s jtl\ UtJA\i Ja«3>. **!* jsrfUll »J* »>* J liJI j^^xJU LI ,oULJI 
OjA* v-J^H «^ »*J^' J£-2JI j>*j jl olji-JJ oULJI »i* L^J 

Jj^iJ ^yJI CjL^IIj Ol«jixtl j>\j* (ji-J o' V^ s/irf^' l>* CwiJ^^' 
^^xJI OULJI J-waJj (,$>», wh*J i>ji JLe L^jUjLw Ju~es»j J Ijw 
iiJUkLI oL>X*m ilk JjSsJ uLtfj Jb UJj .COlw-JI iJ> LfU-IUJ 

.J,*.uaitll l>-jij ^HL Ju»LsLI 

jS'ljj) iLjxL Ikj^ll i-yii-'Jl Ijilj^JLjJ! otiL^-wksJI j-W o' 

JU J-k^-ij JaJj JLtai- jj^i* ufi **Lmi Ji iJjU? iLjiiJ »J*- J* 
Jl^jJuJI oLspl jl i*«_^iJlj JL^liM ,^*jL»JII jl Jifil^SJI &* JL&j^>o« 
^UJI ju>-_^JI jf IjilAl Jijjll »la2VI li* jtfU jl5j .oUjLdl ijl^l 

jl Joil^ill fti* ol ^>% u j 'C^>^' -»' Lf*>^' I* >S-JI t^C * U^ oLs£llj 

j«>- Jl Xwjfill »a>*u -k-Jy oULJI jt»Jj J*»t*uxJ ^Jaj ^ydl ^koI*!! 

jjl£j»j oLcj-cHjJU (jrf'jjj (♦jljJj t-A*i*«X*j| ntt> »IJlJ*£m/V i±UJjII >J>jll 

uLl^ax)! jl ^jAiJI <jji* ca.>.l.^j liai- JjL« ZJI _^J«J I La&j<&\ J»Li!*ifl 
i^j^jxJI i*i>v« ^ji i^j^cuJll olcj*i>jil ^jjj jujLSj ^jivjul ^jJtuul 
O-jJ !>*j .nil. . .iuuL^j (jfijjJI J-rtjiJl c-C^Jl 2-ojXli oLxiii^w _)2>-«j 
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^ AACR2 **£o*f J&H *--4*JI ^J* Jl**WI «-W j#\** 
Ijl^j I^xUI, LS^Vl •jl^sII oLVjII J oL£ll oL*-»> UL*u 

Jj jJI ilivi »Llo; jsi\ ISBD Jl*>*U I <-WJ U^l **Mb 

ciLaJj L^fill O^Ut*- J>ljL« J oULJI J&J&J jL^>J J _rrfL«AI 

jl I^a»ul)l * L*/sM J-^-J iift oULJI ^lic Lfj jU>j ^yJI jjjjai] 
J L^Uj LJ oULJI j»a\±p v^jjj .«JI... oLJaillj oLl^JI *L*J 
.J^edl Jlc LIjJI Jlu glkJi\ *-^o oil) . Jl^jJ^JI j^JI jlfcl 
L^j *ii? <J x)l Jl^j^JLJI L-Le»_jJI J Jui*fci*Jll j^jUII Ic^*^-* Jlc 
j5^ J (jJij L5* l$jLlk? ^Jutj oL^ljJI *j> _jl oULJI JlcI_>3 JaJ 

.Li£il jl o\u.JA\ 

:L)T .j^lll J5L2JI J| ol-gi J^ ^l~ (Y) 

ru~ol jjj*.*SJ\ »J4>I iil**ljJ LJI >*JjiiS CJ%^J\ »L>«iJ jLLxJL 

i*5UI JlcIjDIj LJI ,jjl\ J£JI j^j ji olyLJL Jl oULJI jlJ J_^ 

JaJL Ikujll U&JI JLJUiJ j*iUll klk tJU'L** L-uUuj .SJLjJI »If) 

UJ* Jlj^JUl J>uJI J£i J»^ ciksj oj^ jjjj ,U>|4 s-Jill 
.TSJbJUi JaJ ,>u oUjU! JjU Jie UT •jjill J£-UI Jl SJaJJ JUil^liJ 

Machine Readable Cataloging LJI *jj*ll v^l pU*J j^mj 
oULJI Jj>k^ 6ull pUajJt "MARC ^jL«" jLuaj>l «Jyu jJJI 
f l^J Ji ^ "djU" j^U* plj^u-lj . JVI j£iJI Jl IJl^^JuJI 
"djl." r lL- ^ Jc Ul gJL^ JI^^L, J**, J f ^Llj ^Lil J 

jyt iJLC "<iJjL»" ^jLu> .AiouJ (j-JI oLzSUIj oL»J*il £\j* ^A^j 

iL^jJljiJI 
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.Ji>jll 

iiaJLiif itjJil Jie ZL»cJU JLilj^jJuJI c£U-JI J**^ Ljl&J -jf 

.*jjill c ^lj>jJuJI J5wJI rj^w J^J ***^J oljJa> 

^jJlJI jU>yi ^y £^> j* Its. Iuj^aJI >IjlcI jLj^LxjI SiLj -jk 

iljaj i^lj>jJLJI o!>U>*JI jjstf JL^il jl oLJaLI jS"^ jjAj JtS 
VI . JVI j£-iJI Jl Jj^\ jJ^kaj JI^^AJI O^jJI ^U* «-* Jiir 
oL^uv« Jx Ju_jX*ul o*A>t**JI {jijixJj jjjiixJI uLJISnj ^« o_^cul £)l 
dUU .^Vl II* J •>>£> JIf J ui5>d! Jl ^pjj JJ 2s.jLz* J-waiJ 

JjjKiu jjjJI oljLJI Xuij^i J J-waIz)l ijjz»j> IjIjuII JL^> i-x>w of v^ 
LS\j>jlJ\ o^*JI ^^ ^ U* SjuX ^Ij Ul *j>ll JSLiJI Jl 
^sJI Jufifl iwjfUl ottLkr (Jijw ol VI .^UijJI oUU Ucli Lf^ ^1 

.IjL^OLwil JjL«j 5j.Ju.aJlj ik^jollj 4^-rt^ll jJj^j-»£JI \>£>f J-^ J**«J 

ihl£JI IJI^^JUI ot>U^JI Jc JU^i^J ,♦*-* jydl oUUI Juclji 

: J-oLiJI J-waiJI II*. jwM* Jb 
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j$V, oLsSUI J i->UI oUJ»J i/VI r L*&J <y *»UI au 

oMijuJI C«„....f> ,^yJI lift ^ 0lLuu*JI Lib «y i-^U-j OlijLdl 

.J**- J& o^ jl c^ Y J ^ y>„ U ^ ^& ^Lr-*M 

. JiZi juSjj gj.l»«ll j-iaiwi Jjifij «Jill ,*J IJ^ U*i AJl/fcjaLJI 

S^j-I JLc 2*^11 (JiJI frijki uLJl& ^LLfjl eUi i^~J ^ O^j 
S^l JU Wi fiidJ ^liJI ^j^l J*- jl IS Sj-w&l jo«*^I 

^1 CuL l^y> (Xj-^ Cy> V-A ^ to** 1 Disk Drives o^'jf^ iXj^ 4 

^ ZJ^fl Jaill Jajw 0' Aj>J .j-asi-» <ylj>>Atf J^" c-AJI UL <_^[>> 

,^-JU jb-l^l J*-JU vJj> jl >>j U • • )j ( f • • ) c^rf^ Ml/r ,>*W 
»ik;j i>i>^l uUI^j j^Uiol ^1 ji>ki)l II* c^aI Jufj .Ul *Aa>* 
.LkJL Jb-a2J oJx-» J»UJ jllc Jui^IaJI oLLfdl ^Sy *Ajj jL**JI 

^pxiu SjJuu ^ rtw*lj Coy u^w* ( V • • ) £-• V*/*i ^* W* 4 cP v-ofcji»*J 
^1 J-taJ i*-uu ^1 ^Ijil oljLuu» <LjUj ujIx-JUuI JSj^aS (_^jll Sj4>l 
jS'ly* ,tiu jj.1 j^ill)l li* JucU nASj ._>«j jl Jj»- Oj-^-* (Yjt- •) 

^iLtl Jj^jJI jl ^^uJI JxLkJI vJUi |Jji«&m»! ^i oLwcSUIj oU^I 
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J^ CHj^ ^^*1 (J[ ^ (i^l -^J 'cy^^^W uLo^l j-^LuJ J^jcdll 

^U Jlill J-^u/ ^ic, .LuJ liUJu Ukjjjll oUl^jJI CJaiiul i^jicdl 
jUfc* »J*-j Sii&J ,yi ij; J C.jiULi^-4 (V- • ) aju* ^IjiVI jLu^ JulSsj 
L^ . N ^A - pU jU*X viUij 1*j0a1I Cvilj U*** (V.) i**. ,yly'VI 
^1 .LyWI ,><>aJ! »Ji>j jf»o- >LiAj^ ^ Jl> ^1 ail&cJI »JL>j C*iii^Jl 
^ {f&j* lM' 7V*^I ^^ laye-*-* (V* • ■ ) i**u jj^ljiVt jlui^ t-iJl^J ^1 

Xii&dl OjLo liDIy .CoLL>w> (V) Sam c^lyVI j^** uLJISj 
(£..) jl (V- .) ,>* J**J| U- <> ^-ydl iil& ol US' .Ij^ajJ 

j-jLiu Jj£a*J die i-»l>j li> iLJi OjLo i_ij> (V • • ) j^JI <Jj> 

^Jl cijJI ^ <y Jii^2 l*Jl VI J S>lxll ijjjl LlrfJI 
jUI i^jSfl iJbcdll j>JjJI &*^\ i*±+* JuU*j ^ J*l£JI jyl^jJ-JI 
^Vl oOLJ! ^ J*xi; j&\ c»$*f+A\ «-«*>»; Jlc ^j^oluJI -uLu 



-o 



: J*Sfl ZL>JI ZiiLnSy 



oUj-Uil JaJ oO^SL* **l &a jLj!j>>JlJI oULJI jujI^s JaJ jf 
& »J4>"VI JIjl^I j>5Ui UuJ <oU>JI /l^ ji' oU5UI <y 6>>dl 
oLst-WI ilJUBl'aUi Jul IS ,olji* (vO| (0) ,>.^t >^cJj 

.i^«.%» iiijxj ojlci ISI ia»l>j iljJ? SjIjjV J^i^lj>^J-JI oULJI 
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^1 ^^^ill olilLj J-JLoJO Ul «jjill ^ily^jAJ] uiUI 

oL'LJI Jtclji * LUl ,y .JiicuJ ^1 JL»j&dl JjUl ,>* j^f 
.Lf) JUllj jayJI (j?>s— JLt JLc oUSUIj oUjLd! j5ljl iolyj-jJiJI 
oUUu yj* J**JI SkJuil XJ^Sfl ^|j*cu«L yJL.Sfl »•*» -*vVj 

:JJL« i+iaJ Ikwljj I4JU nil; I* JUoU-j i*ilj>^JuJI O^buJI 

(OCLC) j^l tW jo*** &\*&* $j* **> ~ 

(RLIN) ^»>^JI oL^L. oUjI** i/>ys - 

(WLN) O-A^b oLC i5Li - 

UTLAS j*j* i*+W **£- *JT f Uu - 

«.|JI Jjjjk&II <y ILLJI AdJ LJ^I oliUI »j^ka*jj 
jl LiSUI ^y iwj^iJI^ J»LiJ j>« *y*£ Retrospective Conversion 
^Lwl jjic »Ju*il LJ! ftfjjiil o^UtuJI JuLLfc* j£-*jj ,oUjl«II jir^ 
sij^j ^JJI rUiil |»^,ImJ »liaj jjic j JL« ,*. * j {y*+i J-^-i <jj "liJjU" j-jIjm 
»Jtic*uj ^1 »UaJ ^jlj .iLSNjytVI »Jts<dl oL^jJI ^ji iy_ijji\ &* j*?£ 
^ji AJ^fcw fit* 1 ** c<iia."-> IJl^^JujJI CObuvJI *> J^IaXjj - y^,M>'>Jl ka 
»l*2VI jl VI .J >JI pUJI r UaJ J5J 0^ 0-* fM Jk> .J^-^ c^ 
Am jl Jj .fctfllj JUJ^oJll j*j\A\ ^L-l Jjai^ UL> JuUI ^jjO.1 



nv 
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.ISjja'H eJj>cdLI oLi'VjJI <y ^_UjL* *JL*J ^U ^Js. "tjJaX] JaJI 
,\SAf |,U JL* JLJL2J J&Ai' "JjL." oVLaJl J£i .JiioLuJ ofju 

r l j&sJ <y jt^lj y A l (OCLC) ^yi cW< jJjw^" oLxS^ jJ> 

•j^oiuJ li-JVI JLilj^jJ^JI Jsdl >u» ft^iLJLI iS'jLill JjjouJ uJU^jj 
LCCN i^j&l V-<-« ^ (♦ijj ISBN V 1 ^ fU J-^ 1 A** 1 

uJl^» ^1 J-w^i Jaiijf Jajj-i l Jjc j*a&il\ ^IjinJlj ulljll CjOLjj 

Ucli £• oULJI »Ia ^Uxfj ,3jUj j^SJ ik-Uil IL^^j-Jl^JI Juui-I 

oM»u* JjLkj j^ JLfij^l oliliaJI uiU jrbjL; i-il^jJl^JI laJliLI 

.U>b L^fill a Lei (>c !>L»Jb L^jJ Jii^j iL«5UI jl oUjJUll j^y» 

* jyrtl Bibliographic Records Mj*j*W ££A***JI j*£-*» J*^ 
oU>Lil $ja jl i^a^ll -Hi; JU £>IJI Jj^ptiJI ,>• Lis <_yJ! Ul 

likjiil ijj^l i-^jX-J ^J ZJVI jJaJI JaJW C*«-»-tf» JlJj .(jrWf 
ulJl&f Oj-kJ "^.^i ^Uul *iaJI »|jt»CUul ,^iKo»i ( _ J £> w-ljJI JjjJwlxJJ 
^ (JJL^JI IJA tyixlJj .**9*\J\ i^l^jJLJI C^bjcuJI J-L^ (j* *-iti>l 

aljuii ik«l^ jl Ju-b J-JLAJ j^-i^" "MARC 4jU" {V* J^aJ Jj^? 

.oL«jJj«JLI £y> J jux£1L jJWll *IJxd) (JU-li 

oUjLJll j^o jl IUxSUI a-^j IJlj>^JuJI "dJjla" o">l»tu/ jijJ Ju£j 

:JulLJIi**wl [ju^I 
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:"dJjU" r LL* O^ J^i »aW, J^*2 -I 
£-a JLJIj^jJlJI oULJI J-s-»j^ oUjLdl ^y> jl JuxSUI .ji; 

Li* iJlj^^JLJI ^JUll ol« i> ^ J>l fr» IfcJI ijy jjJI ikli-J.1 Itr^Sfl 

yi g|jj <ydl 2ijl*xJ1 JUiil yJlSU J>! ,>. J (OCLC) fUv *JL> J 
.jLJUJI IJIjj^JlJI LfjULj ?jlcU Jc "dJjU" »Uii JSli l^jbjki. 

Jl jLlij ^ i>Ldl LJ>)I olAfdl oUU Jc Juftl JJl^jJ^JI 

J* (Jii>o Jl3j .^jjJI Jj>u* JijL OJ^Jiail .J^:.m.,«U JL>^| JSLiJI 

.IjWI iji5UI J LfJI £_U*u V I^jm 
j*iUtl ji>^ Lf«UaJ ***aJ AS 2LUJU iuxSUI jl oUJull ji^ ^1 ^1 
j^> .jL US' . JaiAJll ^jill ^it i^l^jJuJI "JjU" oL'Lj 

j^5 i^Kji »u j*» ^ki ^xji ^u^ui x*>i^ i~&u ji ou>ii 

-LiJ JWll r lkJI oULo » jictf oliU J l^j^j 

i4j>j* jUU J^-SJI £* Jjlfuil J ojlUI jX-lJI ^Uii. V Ljh£j 
^ r Lkd) Jl^^jgi "JjU" r Uk/j£a v? jd oLUjJI Jjuj 

. L»J ^ ^j^l J1a)Ij "JjU" J5Li J 

oLJij |jaj &Jo ,>c iL*w jJUl o!5L(uJI j£i SjUIj J-*jtf -y 



^ iJlj^j^LJI oULJI SJlcU pLk; ij^UI jl oLtjUll j5T^ jjaj jl* 

iiUio. ^.Ia« ^ar <ydl IJVI LJlj>^JL«J| O^l^JI Uajf u^^iuJ ^ 
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^Mj^iil Cny^yui j\ COM Jij^-uSJ] Ol>j>w JLJjji>w> j^_rP Cj^jt^aS 

:ftjUll i>jJ Jj^I? /^c O^U^JI ^ JUoVI -J* 

iLJb>jJuJI ^^ W l>* 8 _^J ^y J-" j'j"^ Jl>il (jJji* |>C 1JI_J» ^ J.;JI 

|JA J) I ,y> *ijJI t^J .*^ L ' ^Lr^' oLL^JI *v*JtL» ^^>jJ iia—lj^ 
^iuy c**-^ jUI VI i JU-iVL aLaJlI S^S - ULx. j^JjJ ^1 rb>w *_>jJuVI 

Jj_piJ| JUjji> J4**J (^Jl *4jUU iJL*£» f^»lj-J *-*-*jiJLI ^^aJLail 

J>Ju ^Jyuj JlioVI JCx. oliill ^y <i**JI p^ljJI t >«-^L ' ^ Ui*i 
ISJutU olib ^ i>l_ps If^-i jl (jj>l cJ%y^ JL* jo jl U oULJI 
£j%iy* JUol jU^m/I ^ dUi JLcLujj JjuUL ZJl^jJuJI oULJI 

Jj-j»jJI £&*j (_^> oL'LJI SjlcIS jy Jj>« Jl jj^w Jl^-iV' i J^-ii 
Cj%^J\ JojC CjLjAwi oUjUll £jA jl V^Jll iJcfij .*J ^Ul 
Ji dUJuj ..UiiJI oLo^oljj (Jj^i? jJ. l$jL_p>o» ^* Jlj-Jlj iJl^jJ^JI 
SiLcl jj.b ^Jl^^^JJI Jj*~JI JjA> ,y» ,>*** Jia- J5* J^u». jl j>>x 

.n-oU^I JM> Jj*uJI J5" Jl>^[ 

jy JuJjJI ^yU J.fc.'M.tJ oULJI »JlcU oliL ijL-aJ g-J^j »UJ JJj 

: Jio Lij'lkjJI 
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.Jiiij* Jj**« I*Li»! - 

.4.7.j,> 7 "oUI jl Jjju- ^» !«*-* Jjl> jlj^J - 

•ell " 

uiiLfej ^ l^JI r^s>w (Jj^-uJJ Ii**-» ^*^Lrf jtjyA ^^^Ih j^>j 
JU**-» LJuft J>Lu <JL£ oUL-JI »I* J^-JJj .Jux£ll jt oL^Utl jT^ 

0UL0 J>U« jjJLe 2>Lil LJl^^JLJ! otiUcuJI (jiu^ «-*!jj J*^-iJj 

pUaJ SkJji Jj*w Jjf JJJI J ^I^^JUI JSLiJI cJl^ Jj^JJ iLuM 

r U*J j£-& <y J-.LSJL ^I^^JLJI J**JI oUl^ o^ijj lilj ."d,U" 
I4JI rL*ll c»L>w.yi tJ» Jjl. ilJic! iilSj ^Jy ,^*i a;U VljLi" 

oULu j^Lc JU iijjtll iiuaJI Jj^uu I^LsLI oULJI J-^iJ, .jylill 

.iLJjJI ju»}U *Sj - 

(Izi>* X-i^i) j*azi»j» ^l^ic - 
{^[...Ipujii < (J »La jkuxA ijjti .oLS - iXJUu) JjuJ^JI CyJ - 
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{£}[... pjjA] ,^bJI .oJLjJI ,oU*JI) hjjjilj ILUI - 

.fJI - 

Jl Ji-JJ j^SU rli*u V U>j*Aj »■** oULJI j-*»Uc Jom $ 3eo>yuj 

LfJaju J>Ju Juj .LflUJl jjlc JL»Ij»jJLJI oL'LJI SAcli o!&**«/ 
oUJUj ^Lkcjj oULJI Ji-JJ j! ,i«jw Kj> *±jji> Jiic plkJI ikJjj 
Jjk-uJL J-axll &j\\ JjjuJI li* <y ii*JW oULj j-^Lft JU-ib j.Uid) 

r^iJts-UI OL »Liil (A) 

jl oUjLdl j5>j ."^L- gjlttl i>J f 1J^ouvL oUyj ^Ull Jiwyi 
Ja jUI* j! f LkJI J Ji^-DI J^ Ik-U r UiJI Jl oUUI 4 J* 
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.LJjail Outfit I j^jLL* *>>J 
Jj*" j' J^j Oljb-j ^J a Z* »Jikt«v« J5LI Cutf oULu Jj>w Ojwj 
jl JjUjJL J~alZJ »j**xll OULJI Olfcj^j*-* Lai .If; J-»JU (jJI 

oULu ^ (JjLksJI ^*>o 1 ^ y >jL>..t >t , l tl Jj /y. .UaiLI j-iLlI .LkzuVI 

A>jJ .Uks-J ijjj? ^ i^ l y i AjScuA Sij,A> oOLrf cJ%*+» JU-il 
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3>alJ-l oUjLJI oULJaJ oLyl^ »j> 

jiLa» ,y» ^U j^wS - Ju-£»j ^^ J, «.;..* v (jill oLsSUlj oLtjJjdl 
oL*v*ljJI »Ji> jJ_^Iij ^ t-X> »j*^»L«Jll ZJLLI ^ji iJU Lie .CjUjJLaII 

.ftj-JLoJI oLixllj oUjJUIl 
:Zm1*o!L\ \2)\£jjJ\ oLi>«ji|j^ »)»• :Vjl 
j^jLt pl&JUuj jjSJ oL>caIjJ *J> J/j* mS J I SJ^I faX-At CJOjJi £>jj& 

JiJI hIa ^j .ftj^^JI oLi£J,l jl oUjLdl jTI_^» ijaju *JLaJ lfJ)4>l 

DOBIS / Leuven :&W I j*ru> cl^U **> ( ^ ) 

c*NI DOBIS / Leuven i>^ / u»m* ^^U **j> f^' o' 
«^*j J>II ty'U'V! r VI j^skj I.B.M. r l.<W **> *o> 
"Dortmunder Bibliothekssystems / Leuvens Integraal 
gy* t* ^->J A ^^ ^^^ ^ w r U (yJ Bibliotheek system" 
*4>j)l> **uXj oUjin-a *Aj jo^ ijiL^VI Lllil J - ^ - ij\ iSjii 
Cn^jJ ix«L> m i^j-iJ! OJiL«j JuJjuj .iLuj^iJL L*U iLsull 2-jiJI 
jJLuj ^SLt "JjL«" »lkJ (JjLjJII J£jJI Jjl><jiJ ^ ^jsi^i ^^^ 
jy> oLjjjJI ^jis. h\Sj\j iLjj^iJI v^kn »jlcVlj Jujjiilj (.ioxJ! ik-Ul 
.jJ JuiiJI li>ji\ v^'^ kUJI oUjjLL .UiJI 
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oUIj "PL/1 > / J' - <y" **J f\j±*«ol i.>tl »a» c^.y Jij 
H . J**^ f l - c* - J I Itf^ 1 J^ J*^" l*^ 1 Assembler £****![ 

J Lai, pile ZJIjJI j^jJI jl jy.ijjll jl j^Ldl * L~X JUoVI cj%^ 
LJa-. ^^jL" ^sll aLjjJIj *ujx)\ ja\ {Sjj LJUI oliLjaiVI Jj^ LfJI 

<^li (A^J ^^1 ym obLo^Vlj Lfijij^j <yJI oUj^ktlj ,>iij^i! 



,Ol 



JLiJaJI oLLfJI &> jJlc y^; ^JLc ,>J>J / u^ji -UaJ JuXhjj 

* * * * * 

jl 1,1. , Ja." i^j a) g-«U^ ^1 JLc J***jdl £* <Jlel pLkJI llfc JU 
^ r lkJI II* L^Jlc JJuiu ^sJI UUJJ >^^l U>jJ!j ..jb-lj i-JJij 
j^> jf ijaSUI jlsiJ V ^1 o^U.1 ^ i-»Uj Cul U^ j>Ij 
of J«-^UI ^j -Batch oUijJI u»jLX IfUlfej ,jiu4 js^" ^1 oU^UIl 
* IaN CPU -kJ^y *4-l** ?Ja "j tr*^ 3 ^" jf o**^ v^ "^ j»^l IJ* 
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Jju *-• iulji* '^kJ'H ^r*- ^ > c£*H J<i «J**i .LkJI 11* olijJaj 

-UiJj J*A-iaJI r LL* JLc CuIj Uuwo ( \ ) JLJLAl fj/IJJI 2*« J*&£Jj 
*taV Usui y^fcj-ASsJI •-L>ti*u ! j ^1 ^S\*j liUJbj ♦JLijkll 0LI41JI J-oj 
pLL* j\ Word Processing oLA£JI UIjw Ja* ^>^l UJLfejJI j>*i 
■Computer Assisted Instruction (CAI) ./>«*& ' »-»^^ o"i>^' 

JU > 'NAN pic 4>» pUidl Ji>uu ^y *Ju jJj .-UaJI L^uJaaj ^sJI 
•0**^ i*** e^ c*^*' A> J ^ ° ' ' ) j*^ uJjP jW u-'^l 

plkJI jjjjjj UL^ \J .Source Code >-*!' "»>*> *J fj^l c»o*K< 

IjmI> CaLI pLkJI |j» Jij-J J> (jix pl-cH-tfl *^>A Jj--»> J^j 
<y S.^hmJjJI jl Juil>jJI iu£JJ »^£L« l4»c«l^ hjjSj ZJll'iN .iJyijja 

yc» » 4>h " 1*5 .jjAujji »UxJ .(.ikz^u LouJUM ijXJ *Juul Jji £<• iJji ^1 

j-^jji .Uij ^^lc Jj-ai.1 ,y* LjuSJI jL*j^t»_jJI L*£ll cu5vc i-LuJI (iUbd 
.i-»ULI L<jI>1~>I ^ r *^Ui j/J plkJI cJjic L5" Lw.U.1 ^ »^L« 
JlSj .^jLfiJl ^ *^JIj Juyj^iJlj Io?U.I * lj>*ifl jjlfi JjJucdl jlNJjl JlSj 



YV"\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jji >J*cu»u L* ^1 ^1 .iLull j-^ji oL>mlj^ .*^Lj ^^J LojI Lfbjuj 

^j Ull> .oitLwMj *jL» JjuJLj.jlJI i*o*JI oU^J&ll i^jLaaXwiI oLj15L*I 
LajjuJI JL<jjJI i£Ltl jji ul/fl*^ 6 a 1*1 b Jj.r«-I' i**W *~£^j 
iX^Vl i**l4-l l^i-l oljuj .i£Juil 2LmILI oLiSUI y L*j*cj 

.l^JLxi J f UiJI II* JUol <> »^UJL 

STAIRS xl**-l *=»l***U l-> <Y) 

"Storage oUjUil %}>j^\j d^ ^ ii' "Stairs I***-!" p&' 
£*k^ p'-c^.ijl *0^ ^jj^ and Information Retrieval System" 
i*j> ji-Uj .j*iUll Jj-»^JI Jj> j>* oLijUll ^U-^^lj ^jicd 
^ ixcLttllj ^jH-aJI (-jL-i^i) i*ijii)l oLlfitl JjlmXm/1 oLj-wI^ 
V^UI j! oUjUll jS> oUL< J^ljJ <y JUj^l oU>!l Jl Jj^jJI 

<y Sjijsll JpttjJI ^j-aJ JS" £jLaJ ^1* j^ll ^U^JI il»»-JI Ji> ,>c 

.oULJI jlcIjJ 

oULJI Jtcl^S *LUl ,j3 >jJLaJI "jj^-ujI" oLs^I^ y^j 
£*£&• l-fi*»4 Ijf iSj-iL* oUjJlmII I4L4 *j»jZ**j ^yJI iJlj^JLJI 

-^ o**"* j^" <y ^yV ^^ uM-^ ^* p-x«-s— *t( jjiij -Document 
•Paragraphs ^L^b Formatted fields '« -"*l l Jb*^ 0^*^ 
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:JU,»,.«atl JjA^-l -I 

VI Lm all J>UI ^-j^ii V M JL*sJ" pUsu d\ &a fhj\ J*j .tJj^lj 
.jicuJ eUJUj .plkJU JL»l£| ^'IjJI jj} I4JI jrb>u» Jjjj^ !»** l^jf 
.l&dl «y ^ijill jjtf^l ^W jjju^ JU SjjJtfl jJ^xJ l+~A) JyU.1 

I A * 

.iiuJI jl j^-iJb iJi»u jtijbr Jju jl JJi OjJtJ t^ylj 

roljiLil! -cj 
.^j^H J£-A <y fUidl JjUj "jl«a-»I" CjL^I^ tuljii l yA^xS 

HA J^kXl J& ****uil)l iJLc J}1> *Uxd| *JL9pOMy« Zkwl.^ OljiiJI jb*Uj 

Jt^> oIjAjUI *-*yJ> j^uJj ^ji .UxJl XJUij »jJL5 JUXjuj • ( >^ m - 4 cw" 1 " 

•iicLuil jU>u dUJuj ,Jut» LJ (jjjiil pl>yu«VI <y AcL*J CJ a> ZJI 

CiLkull i^lij i*l> "i^lM.1" pUaJL. Aibdll I^lil *J* «***, .flkJI 

jl ZLjyi J^ OJtfJ J[ ^j ol/Jllj ^jjUxJir oL.>. gstf ^1 

(jdJI Lfi-U jJLtu ^ycilj i**j4ju j-h^I *b*" ■•LkJI £j\jA> fr»*}a£>j 
ijjiU ^ Abstract o-ai*»*Mil <^«-J ^Ij J^&JIj L^ill jl Text 

j^^JUvl oL*^ Jpttj Izj+j^a jtjaj ^5Uj eUJbj "jj-^^l" fUa- 1 CjULj 

. £j|. . . oljjjjJIj u*2&lj jij^b Xfttf 
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■**•*> a* *'-»*" J*-^" <^J ^^' ^ t^- 5 STATUS ^U- 1 -P 
.ijj*\ <*&* jy> LfJU Jj-^J-I Cj^h jl i*^5UI jl j5"jll 

.»J^X.».>il ^1 _yS>J 'jl^lj **"l Wl 10 fJ 1 -**^'*-*' "l 

iljll JjUlJJ J^j ,/J "j j frvJ" *UliI £i\jAi 3-jLj wijjJW ^5Uj US' 
JJ LfJauiu jl L4JLS - Oljiill »J> JjLiouJj .oUjixJJ Jj-cjJ) iJlSUlj 

.1<JI i>UI u»> ^'UjJI J&Jtl ^ JSLi ^ OlI 

^XJLJj^LJLiJIolyullj 

.iVjJI ^l^ic Name oU-*^ -^ 

J ./ill ji yJ^JI jt v^^ £M ^ Cr^" Type t-^' ^ T 

iiJjJI jJ luj±dU oUj-^j-JJ j»azk* ij^ Abstract ,j-aUu«il -Y 
.«JI...Lfj ^U-l i_jL«»jJIj oLji»Jil JuJli jl 

^ ij-iL* tuJjSUI ^UtA^I jl l /mA)l fJ Author «-^jA' -*■ 
.oLliu jl i\j»\ \y\S * lj** iXJji tfjZJJl £^^' 

^« t-u.?.ui,< jl JLaI k u>v« SiUI cJls li| .jsiviw Source j- 1 -^! ~* 
.«JI. .ijjji y i)l&* j I ui^ ^ *j> Z)l> ^ L5 j>l j*tusw 

a-J -l>IjjJ ^1)1 ^Ul m3j1\ ( >* j j Location f^ 1 ~^ 
(^JLc jl jjjLi ^ jl i_iL» ^fJ jl i-i^JI ^^JLc Oj-^ j^ *^-5^j-" 

, rj I , , , Jui j/w» 

jo* <yJt Ii*f)l jl ja^iM o^-*j ,♦*-! ^y Contact J^*7' " v 
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^ .Ji^JuJll £>l> ^Jtf ^1 JJlj^f j>* J^ iJ*j tiy JuJlw^ vio*JI 

IMS :j-i - f I - Jf oi***u m 

ur» ^W^W" »«** Texas Instruments u-L^Sj S^l IS'jA Oj^i? 

-*S*LJ" .Uaij uiyu j^JJI JLlill l^^I jjJI .UaJ ■».,,».„dj l^xtjUu* 

"Library i«sSJll oU>il ^ Ltf^lj J_^jJI p lkJ J "LIACS 
IS^JJI oa*x*| Jij Information Access and Control Systems" 

Information oUjLdi Sjbl p Lk:" jl "IMS u***l" f^J 
A^-iJI iJjjh ,jji) "o-lSLI" pUil ^ L ^» "Management Systems 
rlji-lj JjLujJJ jlUI£J1 oLiLiJI ty*jjC- ,>* H-J-* J-licuJ «-» Ifjw^l 
I" -UaJ £4 ^j>UI oljlxwl JUjIj >jUVI j^Jic LUJU jjjUill 
.jui vi**tJI ,^-JI { j» J 4Jd\ 0UU3J uiLS" p U^VIj <i*>cJiJ 

: Jb U JJL^ ^Jl plkJI IJL* oJt4ij 

.<ui ii*>tjl j^s-Jll jJiLjII J>»^jJ^ i****^ ij^^i (j^j^* -ci^jy — 

.JL^UI jl oUjLJll jiTy i!j^ ?jU[j LUj jLLx J.^-uu - 
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£j'LJI juc isju\sj>j cJLLJI cJj ,>» il_4Lj -Ll>jJI oULt J^f-J - 
:XJU)I :U*M oUUI J!A> ^ olo^l »i* jfcoB-j 

Acquisitions & Cataloguing :Vj4-«JIj -^i^l - I 
^.Ijl f UUI gjui LT .jjTJll Wl J^J ^^1 f UfcJI jJUL ^JJI 

Inter - Library Loan :^l*s£il ^ »j^yi -y 
*ilUo .j^Jl ^ISjJI J**-, "OCLC .All Jj-^I ***** £>L&* 
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£jA j\ 4*sd J ">JjZ* j**JI oUjaUI ^l») Je <JycJI ^5Uj 

LfJ jij^s ^1 i-jyi)l oLsSUI ^» le^ l^JjUiu/j^ Ju,fc.:ll oUjLw 

.■slJUI* 

Central Control Register : ^X^' *MJ\ J>u* ~.> 

Jj^jJIj ft^U-yi JLc JuUJU l^^wi L.lbJ OlII jl J^-JI II* Ji*i 
JT £i ^yiyUI ^IkJI II* oUU SjuiIS JxLuJj .«yU*JI ^.^iJJ^iLlI 

.J-.ISUII f Ui4J ^Vl l^l ,JLJI 

Engineering Drawings :^^1 oU^^I -.> 

Technical Reports :*«^l jij UsJ I -> 

IuUIjJI Z~i)l ^UaM oUU JT Jc ^>JI f 0iJI II* J^-iu 
LliJI J^ J jijj JT JU-aI ^ Z*aL oliLtf UJ jbo US' irfjU-lj 

•^1 

Generated Reports :i^cdl jjjUall -j 

h t \Jjj -l*Jx*i£i JU»IAI L;cdl jijtfall JjL> <yv*)l r UxJI II* Jlij 

.JuxSUI jl oUjIaII ^>ja oUjLl* jiLw oU_pxt 

f Uy"lJU|jdl OUUI Ju:lji aLl.1 ^j .j>Sfl Irf.jGt.lj iJUIjJI 

Online j^Ull J^jJI oli y^UiJI ->Lcl r UaJj .jlySfl oU>U* 
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^yj 'Electronic Mail<yjLr£M <kdb 'Reporting System 

oULJI JtcljAJ oUjJUIl £ja jl iLx^II oL»wljJI »JL* -lujs US' 
$ja .Lk*j »Dialog(T^^ p^i oli^U. oUa> ZJU ^ US' Xj>jU.I 
^ dUS g^jj ^L, JJI....OCLC y^ iL-^l *-4» 0L2C 





Dialog 








OCLC 





jjljJJI p V4; 












oUUI.Uu 













y-iij.iib-trrj^jjs^ 
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*kJI Iwijuk j+Am j-* *lkdJ iLUJI JULfe^l aU~*ljll ojuxJ jl»j 

: lAi UjJ t/aivb* ^Jl System Engineering Handbook 

.J*UJIJl*ll JL*iijl**-Y 
oU^I oLU*z* -f 
.oULJI j^Lc - 
.iLaitl rlj>V! XLuij - 
. ( L JLJu > jl »jJtL») j»L*«*-*ill - 

oOLJI J^"L* ~i 
.JLUuil jil^l - 
,^>Sfl ^IjJJ £5^=11 jIa^VI - 

pl^JI^ Jjul^loliJi^l-o 

j^ajlji * ■ 

:< y> i^L-l jj^j ITAJ J^ oULJI £ijtf iL^> cJL^ij a5j 

YAi 
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.oULJI JJJ ik*iJl ^-sJ ^->^ Bubles £**^ ~ 

-^ly jl oUUl yJI j*4j Straight Lines 2*jfts* M 1>J&> - 

.oULJi 

.oULJI *lx*u<* jl jjuaua ju>y Boxes ^sUaaJI - 
J^^ ^U.1 ^J}] ^Uidi <y oULJI ji^" £-.**. ^LsJI JSLiJIj 



rfAUWIJ*- 











■3531 



y^JL^ll J**J 



jyS'jll Ifli^l J*« ^ ob'UJI ^Jtf ltj> (YV) ,4j J&i 

oUjLd! f UaJ (fJb) ?j^kdl L*A*&*U h r A\ ZT^iJi oJt»f 
"WANG VS gJlj" *W Cr- jU> ofl c> uM 
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objjiJI ^ h\3j\_i •jU'Jflj iL^j^iiJ fUau j*Ujj .oLjji jl 



. f IkJI f JLiti^ U>U>o <yd! iil>dl OJIM &*>■ £• J-.Ua! I 

.i^yJliiIJLv^il r UiJ-Y 

:ULdloi J ULIi^ r UiJ! 
.2^(^/1 oliUI -\ 
.oljUs-tfl f lk; -Y 

.^yu-71 r u*j -r 
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.3JUI * lj>VI <y uuUpJ] »Ia rj-iJj 

:oUUJ JL*L,'VI oliUl UlS - v 

oULJI oLiU tXJ^-J 2aL»JI uijUjjJI *LkiyJ *j4*' 11* t^-H 

.yi...oUUI i*U»j *Uiyij JiJL*Jlj fcUrtlT i«*L/tfl 

:LiLiJI Jlc LJUl oljLil ^ii: Oiil II* jL^I j^j 
.jujyJI sjvI^Ij c-^£JI oUL» -\ 

:£>l_Ab (w^JI oUL. i-JlS -j> 
JjJlco j-^aij L.J I^i! ^Jj cjUS* iiLtfl cAJta* *yL\ II* <y ij^jo 

:LJUI oljLil ji uiJ^I Jic IL^-l- .jJ-l II* LiLi JuJlS ^JaJj 

.*l>IJUj i_*££JI iJL> iJLw* -S 
>UJJ ^Ub uu£JI iuJli L:Li» -V 
.ljUjII |«-/Ij ^j^i ixLt -V 
,oL£JI oU^ u-vf» i-cLt -i 
.oU£JI p>^j^ ^_^ icLt» -0 



.JL*>I 



YAV 
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^ Ju^l £*IJUj c-a£U ^LVl OUI iJL-s- iLfc, jLiiJ Jicj 

: JL. IS iiJi^II 6lf; i^lil JLftLiJI JLc oljULI ^iwu 

.<JLJU JuJi>cjl^IiU'! -V 

.otUL ij>y> oils' oULu Jj-bOf -£. 

.n-oUjJI ,y> ^LfJVI -N"\ 

xx xx xx : v^l tM*^> ^j -N 
x- x- xxxxxx - xxx : y l*£JI ui~-x? ^j -V 

:t_aJj!l **J -t 

XX / XX / XX : j- ii " J4J^ "A 
XXX :oIxjL(JI jJlc ^ 



YAA 
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jocj iiLU! JLc IsUil oULJI ji" jfkf </J ENTER J»*i»l 
.OLD oULJI »I» JUJ ^>I i> ENTER <!***> 



^sJI gjjtll oULj J^" oii ^^ o(Jl * Ji-^" ^J J^i •*** ^ 
aljll JjJudl v^HJ .S-aUJI ur^c j^Jtt iLLJI sjiai-l <y IjJLj^uJ *s 
. I4L.UJ jut. SjbJbf-f oULJI &t}kx} ENTER J^ J**^. ^ aJI>4 

*ij v-^Isj £*> uiUL ij>^« t-jUiT oUL^ * UJI Jtie iLjk)l ,j*iiljj 
. Ifij^ljAj yUSJI oULj ^ Jj-**D ENTER 

^ SjLkx ie_j*j»M JLcLk) V Jij J_JLlxt! r-Ui* jJLc JaJukil JUAj 

aljtl v^U >T ^ oU&I jJj JUol vJLkr JLiLi ^ Lo-I^JJ c^SUl 
llfJ i*>l^ UU icUa) ENTER c^» J 16 -^u^ p* U^M* 



YA^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



:i^j*JI oLjjJtU ^yrfLu'ifl uiUI i»L-? ~i 

utflM oljU- Ju J^xi; <i~*< «^il l«M **«^l **toJI ^j 

:LJU)| 

.l~»jj\ oUUI UU1 ^Jl -NA 

I«j(i LfJlcj LiUJI j^ki oLjjjJ! iJJu 2jLu* 2iJ?j jL^-l J^j 

:JlJLtloljUtL 

.Ljji c»ULj JjJl«j ~i 

i^L-yi ouui ul-» uuj ^>ju g-u^i ,>• .l^jvi ~n 

.oljjjJD 

oULJI j^>Lc jjJLc Sjojw*. hjji oULu iiU?L ^U.1 jLi-l J*aAjj 

:2JUI 



y<\ 
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:LjjjJI j^Sj -Y 

:j-jj| {)[£* -i 

:jU-»VI Ljj* -*\ 

^jJI Dl> -V 

^Y u ^. •n a v n o t r y s jll^jim, 

oUUI jL±V ENTER J*^l -A 

LjjOJI fj^>y> <r^i J-i i>* ^ ■■ T - " * 1 ' f> hjj* °^^ Ji- 1 -*? -^*j 
Jlc J_^>JU ENTER r 1 ^ J^ J**^l» •***&' J>l* J— JUll l*-Jjj 

.ijjjjJI ljJl« IjL--s> LiLiJ p'^jJJ ^ *\ +Sj 

J>|j J-JlJII LfJjj JujjjJI ?y*i»>« J^J v°M HjJ i ^^'^ *^7j 
iljll IjjjjJI oUL; Jjt Jj^U ENTER £^ J* iauLiJIj i^isUI 

.I4JUJI 

:SJli)l oUUI oljU. Jic ?jUVI r lkJ Luu^ll UU1I J-j^Sj 
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• ^ - ■ ■ " tl (Jjj u-j^ icU? -Y 

.SjUVI »UaJ JUu»Jjl UUJJ p^>j -> A 

ft A 

,uiuLj $j>-ja j^jCJmA OuLj J-;Jj«J — t 
.n^oljjJI jy> * L^Xj'VI -*\ 

ij^JUil j^JLc j^jcuJI i-iJU IlLu* oULj j^3»Lc Joixijj 



m 
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.JUi oULi iiUV ENTER ^^1 

j^llC JLXajU J.a.7...*.." £>IJUj k-*"*^' *J^1 t -*^* ^W-* jW^' ^^ <_f*J 

■j i, ... 

1J\ uuu t w< -*• 



.juJi> cjUS'SjUcLud -V 

tJjL* oULj j*s»lic i>**^i ^U -^-^- yUT «jbcu«l oUL; iiLi>Vj 
.£JL-ikJI oULJI jLe J>~a*JiJ ENTER J**J»I 



Y^r 
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: J* J^-U »jL*iu^l r l^J JLJL-*u)l i^LSfl oUL-Jlj 

^USU! *ij - 

:uii*.l»<a".tl *ij — 
:Oljll r l - 

XX / XX / XX :»jUiu"VI jtjjlJ - 
XX / XX / XX :"^UVI gejUr - 
.uillLi oULJI J-»t*uil ENTER J"-<>l 

.i-^wJ.JI IJLiJLI ^^11 -n 
:LJLJI utflM oljU Jlc ^Ljjs*-VI r UiJ iu*«J^I UUJI J-a^~ 

.oL&l £>^>c ^1>>-I -V 
.*_jLs5JI t,,iL;.,<a.7 *S^ pW w r 1 * , 'i ~^ 

.L. ,j;i oUJW UU) £y>j - N A 



Y^i 
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IJ* c^ l^JLgbyj (J <ydl yJ&JI .UmiI JLc Jj^»»JJ ENTER £^0-* 
TAB C 1 ^ e*^ J»*Jall JUftj .l^ijU*» V 3 ^ f^jf *^J ^1 
JUj Jj-^JJ ENTER C.W* Ju> JaiJJI ^ u^^ (^V jM*^ 

.t/>Sfl oljlJ.) ^SU £* f J*&wJ i*oWI fjJuj 

l^jS oUku 2k«tM lu^' «al***UJI f> f** sl*l* 

NOTIS .W> *=»W*lrf !•>(>) 

4jl>> .jIaV M*U Ulfc; NOTIS t»-«V ^^U V> J^ 
Northwestern University <Xr^.A>> ***l* V^-* *o.*l» oL^MI 
^ ^jVl jc-uJI o^ iSj .l&y»'V! 3-bcdl oLVjJli Library 

^^ »lkJI {yjazjj .IT- • Jja>» j»l-4y't^l i^j-iJ »j--£Jl ^^a-aInJI 
.SjUVI ^^U ij.UJIj oljjjjJIj l^^b J^jJ^ ILl&u oIjL*1li 

^jjo ^ f ikji /i? jiSj .j-»&ji ^j^j »jjlj jj i^-i vi uv\ 
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Jij^tl JLc OjjcJI ji Bar Code &A**Vl »jiA JU SjuxaII iijU-l 

•OCR Mj-^ 

jilkr <ycJI UJjmu plkll JujjJj TijUV! jJaJ J^jujj Z*^ *ujj 
. \*\AV j.U lu LjIj2 .UaJ| Jo-^ **«14.I c^ls j-biil *JLj Jli 



AwbUj 



^ £#J! oLU? »}UJ iy*je iuUI oUail <y .IkJI .iio-uj 

olft^Jiil cJlk JJi Aj| ^1 .j^J>J fUau CjULu ?JLcU ^i olc^Jall 
LLcls ^i ftjijA-a j^i; 0UJ2J! slfc ^^ <3-A*tZi l^x-^J J-ij Jujj-^ 

^LkiJvU^JuJIoULJI 

ILjIu . Jt*£*JU »Uil)l oOLj S-UU) Jt>jJ »-i*x* j_jl (_,i *Ju)l XLjjj 
ftjlcli ciL> (ji p^JaJJ oULj Jjk*« ^j^j V LaJOxj .^LJJ Jj-o^JI 
COMARC djitjj MARC 4>^ ^^* f&^ J-»*i <c^V ^'^ 
^1>jXuV L$-J vi^u £*> Off-line l^l** j** **i^*i J*-^ <^' 

ObjjLui I^Lui" ^ (jv^ijJ Cj{j;PHj>]y t j»j£iiuJj .Olc^JllI OULu Cj^um 

Research Libraries Information Network &y*J\ oL=&* 
^Lil Jj^jJI UJ* juc U* 0L2&I ^^ JxUJI i*»Ji»« ^i~> "(RLIN) 

JUoVI ji ,^Lll r 0aJI Jl "JjU" r UaJ itj-al 0- OULJI JJu Jt*y 

.ZsSjll ol'LJI J>U. jl National Union Catalog o^ 1 a> -^ 1 
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x^waJI ^ jy ^jt ILliJI X.»u^aJL) ,| .> t ;tl oUjLtll »UaJ J *,.■* jj 
^i^j ^"ijMi-ill ^ ,_jl »|JiitLu/l uJJiXjj .pjjJail yJit iJLu^j X^ilj>-j.X.J| 

^**-» 1S 1 <y *^^y J 5 * iAr* o- 4 pA^' l^ "Passward jjlAI ***** 

^j-UXnil jj i.lw<*i„»lit uJLkll « L * - w ^» J JjJulXjI «-«-uuj t( ^ iiT* ii .liill ^ 

J-s^-mJi *ij Oj^i Ujjx a^»1>j jl ^^J j Jj-^j J?Uj oliLiisJ! 

' * *. " t 

Ai^* 2 cr» 6^1 J^-J-* jl ^L/tfl J>jdl J^i* ^ijjj .oIjl^I 

^ JS"^ JuJajdl j\ Xl^JI **J J*-!-U j^ojj .S^La ^^j ^djJ^ *^Lr^J 

jU»l J LJjJI ol^-il Jl J^JI U_^J iJiUlj ILoWl JI&&I 

.iJLdl jl IL4JJ ^^Jl j-jjcdl 

<yU-_*LJI J^ill LiUI ^j^ ^ £\J 2&S ^ji f UiJ >^ 
.jiUdl Oujpwj • i>u*jj| cjU^>osj 1 UulSJl I^I^jJLJI oULJJ 
ijoliJI JjjU.| J£JU «ILl£JI JLJlj^^JI oL'LJI LiLi^ J^txj LJj 
• Uaj jLoM*j S^Jedl oL'LJI Jji> ,j_^juj .Juill Jlc oLLJI »Jl^J 
iljicl ju*, .^1 "djLo" f Ui: ^ ^Jl- ^]\j U/Ju" ^1 "JjU" 
JiLi J\ J-JLioJI ^jlu j^j r *^UI JI^JUI J5LiJI ^i juj^ Jj^ 

.Ju|jj*I*J j^»j "<JjU" »UaJ JlXil {y> 

"LS^^lJl oL'LJI JU-il juu (-Jail ^jJill * [^S j»l jljuol ^j 
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J***JI j»jfj JjiS '* L-SJI >»l ^^» V^J *-*l> oLJUj ,y*Ja£i 

.* Ij-SJI yj^ ^lil ^1 J.JLJI ^JJaJI ^ ^ <y I^^JLJI 

j| i^JtUI jl UUJI ^.l/sfl ^ ^JJI yJl^Jl ^| ^ ^|/fl J^ 
jL>! ^ f IkJI r oii^Jl ^ dUJbj .^>l ^.Ijl Dju^JII jl iUSUI 
2u»bU uJLbJI oULj ^Llc IaLsJ! <_^x ^v^J >^tj^\ vJJaJI *ij 
oULuj ik-JI fSjj ijjil •,£. oULjj ftj-^iidl JLJI^^JuJI oULJL 

2jl.jJL1 jJUb 2-^ai oliUx^Vlj cJiaJI il> ^ '«ydl yjill Jl** 
cJ>' ^^'Lrt i*L> ">jjjWI ( gubj j^Sjj Jlko^l jtplj tJUaJI ^(j, 

ciiaJI -}U*J ^LJ Jj>I J^ »Ju>o*mj US' .vJlkJI t-jbyCO J-aU 

^1 jrLi^ ^1 i^otl JL«JVI £l>I>£j JuJU jjj**^! gsiy 

■ Jlfi J««JLuJ 6jvaC Jl>il (3o^ 0^ ^U^cLufl »jjJL* 4JLo j(iI><Tmi^j JJ^uj 

•f^ J4J^J .^.y 

• kj^ O^^-V' 0,> ^ L^- Lf* «^^-JI **!>> £0^ *^^ JJ+k 

.cJJaJI Jj^ v^.-b5j * LSJl -Y 



ru 
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.jJ|....UJVIj olslfco-tftf &>jjtt f o^Ujll aUI -I 

.Lju^ oULkll r !>L-Lj oljUil JLyl -o 

.i>tdl oUiUL w ^l jUail -A 

.ju^JI ikJ.* £sjJI oljUil JLjl -V 

.olijj-allj oUjxhfl y^U; jIju^I -A 

Maggie's Place '-o^k u»t*^ ^ W 

iiL» u-iol 2-s&/ a?^ "Maggie's place u*k o»#t^" ^ 
gfti^—l jiljjJ^' fc*M "Pikes Peak Library District **WI 
r Lkd! IIa (m-» J^j .Jufi^^l »J^tl £»W^ "Colorado Springs 

•RSTS / E J^l f ^ £• J-*" c^ 1 PDP / II Si^ 

Jki Jit J-juiu ^sJI oL^yi »i> "^Lj j^XU i^U" ji^j 
c^V J VI .lijbVI r Uib o^Uuilj UlJI ijl^j S>?b ^1 

Jl liL^l LJJiif aIjII Ji" Ju r lkJI lit «> JojjJI OJu J^Au 
c^lGu i-jjiJIj JuMtf iihiJI JLjlAJI oLL*)I J cJljl. ^1 iljll 

jf W^l 0* V^ c^ 1 Outstanding *^l ^M^' c^ J^Ai ^ 

. Ijjiw LfJLt? iJi»u ^xil 

. Ikdl J ZJ> *i^ J D- J»« S* IjiJI ^Ul J^JI 3Lu»l> f Juu"j 

jl i^l jl olj^JI jl dl£\ &*-!* *— iU.f J £*JI c£~i \J .J-lSUll 

SJmls Jl 3J>jdl oLJ*JJ .UaJI u**^a*-jj .fr-Ux.VI SyLA Jjt*i*al 

.UUil J jl IM\ oUJJI Jc J*x-i5 ^1 ajULh 



YM 
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:LfU SJUJLc 
•cjjjjul uL> —V 

.colli £-0 il^JU J) Ltt-.-T.cw I ~V 

•cl^iiJI J ijjlL j>" ^Jl * lysJI ^|j| , Lul -i 
<&/ JUI jf joJI jl JUtl jf SjIa^J UU* JLprJLI jijUxll g-laJl -6 

. L f u- Ji iljuj j^jI^jUI I**-^ -A 

. LpMwuJ Ja^-mJj cilll ^ A [^ I JjJliu -V 

JUjIj oLjjjdl ^^J Ijlc U plkJI (^..^ ^1 iljjll J5" gJUij 
JWj oUVI t >5U-J i*JUJI oUkl Ul .oUU^^yi jl oUlkl 

oUlkll JjljuJ iji-t ^^ n*\jj{ tiUJJ Jbuj .ILailU 2ii/k W 

.j^Jdl jl tjliVL jyj jJLII I4J dj^ill oLjjjJIj UUJI 

ISIS «u-ikl r ito (f) 

. \ ^r r u jll. r ikJi u» ^ "ilo" ^j^ J*Ji i*^ oL 

J r LkJI j^kj cJ^JI dUi iLaj . >^nn r U (yl^^JUl *j4.| Jllj 
oLaVcjkdJ JuJ ^yJI oLs^ljJIj JaJI i^ja^ojj _yj*^*£JI »>f>l j_>k jlkl 

.iiJukll 
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J^l&dl M*JI oU>II r Lk;" •*,! ^jj r \ki Jlc jAL lTj 
Jl |M*VI li* ^- |J "Integrated Scientific Information System 
Integrated Set of Inforamation^&^l oUjLdl ^ ic>*^»" 
^ JjVl oY^VI jf r VI ^^ *\L^^J\J* "Systems 

gy* <y f*l*^. <^& ^UaJI II* JJjjJI J*jJ| 2«fc« Oj> dSj 

»Je^ olX <y LoJ jJLj£r {£+j Lf .1^ LjS^I vSUIj ^Jf^cJI 

i> l& J "DOS «j-ji" tM-iJ r ^ J-* IBM 370 jl IBM 360 
£***** I i^^ XiJ g* "Disk operating System" ikJull ^lyfrl 

•Assembler Language 

:^jil r Ui; oL*-.y a.L;,^-J| oU^I -I 

Ot JjUtf ysJI ^'Vl JS\bJ\ J[ 2S^l ^iUI ^J| gju* 
•Batch ol*ijJI yjJLuU £l>^VI oljU» jj^t 

.i*.jSUJll oliUlj Lf ^iJ\ till I iijj^j "o^LI o^UuJI 

• f lkJI oULu UclS ^ ^ ^sjl ^'Vl ol>>I! ^ 
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.cOUlJI J* L\3J\ f \h: - 

Ja*. ^> Modules £$U t> *^ (^' »•*» o- f ^ ^ lMAlj 
^1*1*1 <J* U^ >^l u^JI lM*j Ujlj UjJU »j*ju oLJLr. LfJxitj 

Jlcj . HLfyUI j«^i)! iky.1^ iT^-iw* iiijaj pAJouj iijjJI oU lj>7b 

****** J! iit^v^ r^ E 4 ^ ^ ^^ r^' J-* 5-5 * ^' J^ 

.oULu ^ I4JLC J^jj L. Jlc IxyUI ^kl) Ji-ljdll iLux'VL fUaJI 
^ oUUI of "VI .JL^I 4JUL Ic_^- r UiJ J5U 6) *>• (ijl <>*i 

pUaJ ^\ji dUJuj .>T pUaJ iLJ^j ,j£ouJ t^-Jjl pliaJ! ljJL jU»l 

j^ly ol^I »,***-. Ul>l US J^u jj .SjL^I r UaJ <y LJl^^JUl 
^ J^lj^J <y^l i£*oi) J-*^ <y«>r* jLf-i^J cJLt» jcu.j .oULJI ft!* 

JU ^^ill r LkJI II* jjuiuj .J-JLizJI <y J>Vlj ijLJbtf, VL^I 

^jjjj i/5J>l <^Jl* lj>'j y^-jj^J) j^Lc SJ„«..?.i».,* ol* \j>\ jJ&.t. 7 sJjJLc rili 

JLfiji (JaJ *-« .IkJI II* rile (^iwj dljiJU Jjj .jlalSJL JUjJu iLjii^ 

1LJI j >_ > JlJI oUjinII pU^iw/lj Oij* 01 ^ -^lA' o^ L JL J l I .UaJ Lol 
aJli jLxSUI 1^1;,,," < _ r aj| oljjjJIj o!ULmJIL 2u?LjU ZJlJuIxJIj 



V'Y 
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JaJJull ^Ji\ Jlfr J-J* ^1 tfUL. Js. f Ifcj JT J-&Ajj . Li Ij*^ I 
JLijkfl oll^dl ^jl^o-Jj .*j-iL« LLju, °^ cMt»— • J^* c£*i «^U>kj 
Batch oUiJJl^ LJ-L*il .j&£**j US' oULJI ^jl>oJ jl*j ^ 

aJjJI |*jI^2JIj jij^l LeLkJ Processing 



:JI^^ILlJjl r Ui;-\ 

**^» Jjj i*ilj>jJLJI oLJuil pl>jXu/[j (XJ^-J *UaJI (JL* .ji^Luu 
^j IJjjJI J^JI Zjfcl LjS^I i^ilj JJ^J! ^ J jJ* jCJ 

^ J^u* Ji* 0' <y pUiJI II* j-*~LJ .Ljj^ |*^l Lku/^ Lj^Lo 
oUj-i>JI ^ iJLC Jlfi ^j^xj ^tfdiOLu^ Jlc J«.?-.*u AjLjLj OtA^u* 

JajJI LJiu jlu....^ ^Dl ^U-l oUJLLail ji5U ^» jb>j <ydl UIjJI 
J^jljxil uLwi&dl .IkJI II* *Ji>cuwj . Ifei *£*cu p L*j£*J L*K iJjjJI 

jl ObJJx^ail {ja AJLjw Lsjaj^a iJt»o ^1 <>Jl>t"miJl1 kaaw fj jJI 

<y gJLuIl £j-i>J.I SjUidl oUlkJU ^jAiuJj .Jj'IjJJ ^a,Ml<J 
[^e.[>ji^\j i^At <Jjjcdl J *^*Jj . jJI. . . jo**^' J' V^JI jl -Mill I 

:LJUI oUj£JU JU .IkJI II* J.?,:,ij .iiJb 

.i_iil! £jJl*2 <y ^^ if l^JU-ilj oULJI iljLcl - 

.L*c*-^ail *j\y}\ ja U^j oliLl^Jlj ^jLjjJI .UaJI 

lift £iU* J5Li <y |***aj ^JJI ^I^JiJI oULJI J*t— J-o^jj 

: JL LT oUUI J_>i> jf oUUI ^>bs. J* r lkJI 
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aLmij <^U jlJ oULJI JS* Aijftj . jl«u ,>* jlJI j-iUI J>-*>JI »>Sw ij^ 
JajJI -LI cy & d^ ls* ^^-J J-*^ 0^ ^-iUJ £***? j-A^ Jj-*> 

ij« j^-Jtjj .buyi c-jisLi <y j^I^ t^ 1 ^J^ 1 ^.U^i J^- it* 

i*U». jJj^-sill >•>. 5jL*4 jJUjJI cols' lili .V r f SjU* iuuii 

!>i l-Lm, iJjjJi j^ji *Jd Lfj,\ vsai <y ftj^V 1 r 1 ^' c^j 

V viu> j^li <*~S U-/LI j^ OjSu ii*jj ^1 tjUl ^1 ^ Jjl*£t »i ji*-» 
j->jj .>T o^ui l|JI £L>I ISI VI ^oJll ^ »jUI iluV' v^" 

J*ujJ «£**> l ya^JJ\ UjUsJ ^1 JJIjjJI J£j 2jjji pj\jS »jUVI .UaJ 

jliuj .IfJI jr^>4 V ^yJI jJUjJI SjUL »jUi[j ^jji j-LI Ju jJ\ 

roMJUU r lkJ -r 

cjLcjJxIL iLixil oULJI pU^i*^ CfijJcA .LkJI Ija -Jikiuu 

.L^UI Zgja»v« lfi>^ ^^1 iLJudl 

:<yb oUjSU JL*«> (^ »Uii)l llfc J.t.rJLij 
.ULi-lsJlj UIj>jJlJI oULJI iLtcl - 

.»LaJI ol>yt-* - 

•cikll oljU-il JL/jL j^uxJI - 
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J*Vj £*U f b*cU J JJUa? oUJ^il f Lk; ^ i^U. ^1 D | 
oljL^a ^a pj^^j {J .aJIj^JU | oULJI Jic h\3j\ .Ul' oUL 
^ ^J\ ^j .oULi&lj ^jLfill icl^j all! duj^j oULJI Jlij| 

^1 "MARC - 2 V - aJjL" r UiJ ^ ^jj f LkJ out I •yj^JI J5^i 

.^jijiJI ouuJI j-j?Uc pl>ji«/L -w ■t...,.^ 

^JljiJIj ^jlfiJI jrbJl ,c£UlJI r Ui; ^ L.jLkxJll OJUj^JI ^j 
<y cOLXJI o">U^ ^^i Jai*uj .LJuAJUtlj X-ilj^jJLJI LUJJ 

a^!^" cOL.l II ^x i^ju. oUjLw ^Joxj ^1 oliliSJlj -JI^aJI ^ 

LfU ii*iw ^l^l ^ Jyfciij j/I j^jdl pUidi jj^uwjl OUI jy 
l»Jiia*«jj .jJI...Ajjll jl dlji*JI jl ^JaJI JtL jl i_iJ^JI ^ v^-r^l 
^^Ji? lLo» LU>li oLjjjJI Jjlju' iJLx ^jic ijlijU iUtll ^^ Ja> riji 

lJU oljUuil L^J J-o.jj ^1 ol>LJL ^ixJIj o^ULil J^j US' 

cilll li* jt**uj dLJJbj .Uijj^l iJoJI JLCjII ^5 ijj J ^J| iljLcVl 
.iJaUL* ijjj J»lcl I4I JULju. CjLijjJJ iuaSUI ilJicMI Jfy] yJUiJLj 

J-aij *>/ «u£Jj oLJ^Ij o^Udlj oLjjjJI JLc Jjb J^Jl^. Jiijj 

V -CT^U^ ^1 ^ ^lj>>JLJI LUJI »UaJ ,>c .Ualll lift. Lib>oj 
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U 2 ^ cr^ 1 **^' oL»>dl fbi &> jJS Js. jjk ^jjj plkJ tf£ 

yLJ iJuJ JajJI »JLf) jj-Ldf j*2>l JU-j- »Jb*zll *>Vl oL&L* ^lu^ 

•Batch oUijJI IbJ^ S4.U1I ^Lv^ .Ldftl - 

oli 2Ji;«,«,tl iUj-iS^I J^i- ,>. oULJI ju>ly> JaLj c#,j,.,7 j^ - 
l*W\\ 14?jJl-»I <yJI ^l^tJ-JI uUjil ^U liji» Dull J5LUI 

oLkdl ,>. ^ ^ «ulax*M/lj nji^Jiy *j^ iic r lMI XJjjJI JuLJI - 

■ILO ^j^I J-*M **&* * 

■UNIDO i**li^J! i#*sM U*dU ^Vl Juku * 

.IAEA ^liSO^-UI^I* 

.IDRC Ij^X^Ij^W^j^W'* 

.FAO S^ 1 ^ ** Wb *i^ I *•£*-• * 

4JjjJ» ^JJI j.lkJI ^-j&I oLfwI^ JLc Lj^JLI Sj>1I pkJI j»*l ,yj 
r lk^ VJtl UNESCO UlaJlj r >Jlj XeoxU S4nsll ^Sf! ZJlu 
> j All *i*JW r UaJlj CDS / ISIS aJU> <jVh isMj l/M J*M> 
•MINISIS {&*-** *J* (5^b lj ^s i-^JIj ^W* i/j-dl J 5 ^ 1 
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Cf* FAO ^Wb *i^l **^* cf* 2-J*a-ib u-4Jdl fUd hJ*U 

Juku oU Jkij -AGRIS *«l* J^. t*M ***W oLjLdl plL' jU»l 

J.J^dl Uji>«""j j&W J>-*^J 0I4.U* j»-~aJj r lkJI OJLfej o-» ^ 
"CICS o-^oL^y Juj&sJU (IBM) r l-^-^l »W <> 
jSLuJjJI CU^i jo^l <y «-i2^*» -^f* •Wj -j-iMI Jj-»jJ^ ii-aall 
<^J " CDS / ISIS" jm-I ^ cJlU»I ljui> Llk -uiu L* j^kr ,>. 

i«h;« Ifu^t j^j iJjJJIj i**^JI oLkll ,>* j^T iJjJ pLfejJI 1,1* 
^ IiJLmsJII oUUI LJleli JJLwtf, jJu^JI XJii^j ielj^lj ^JiiVl 
iS> oUJU'YMaster File ^j <-^" *rl^ r ^l ^ 
<y I** LflS' JxLi^T "Records °^Wf £Ol*u/j "Transaction Files 
jtijS <y j£-Jj-JI *-k-« olio . iik^Jll i^jiJI juA^ r lkll jltl 
^1 <pi Uf .J^Uu ^ Lf* »La*Sfl JjjJI <y *Jb%iuu ^ ^IkJI li» 

^iwo J L ^> j*^ j> <_pi UJLi ^j-s-Ij li^Ji> jjp ^JJI -UajJI LI 

»j> ^JJI "MINISIS o-i>A/ c^* >f» **«k» ^LkxJ <y oU 
<y ^IkJI IJL4J j&yrt iJj^j .U& I**judlj •I'^JJ Jj^ XA 1 >te 

.AJli Jb- J JJLu- r Ua^ JUI jM-ill 



r^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



MINISIS :o-0«V j.Ub" U) 

life xu^uj .jS^L oU>dl ^ d>^ ^U^ j\h[ <y L^ <y iDRC 
3J4>I <> aLJuSJ p ^ ^Ul ISIS ,j-i>J r UaJ ^ juu,| r lkJI 
cr^ 1 Mainframe »j«&l A***&l S^l cs> Vjb Mini- jO***** ^1 

Hewlett Jjtfl* cJ«*" S5> Sj^>l JU oL^yi |j* Jjlsj, 
C- ?j4>S/l iiifc J^ ju-i ^| . Hp 3000 ji^ " Packard 
J^jJI J.J, ^s, ^U^VIj JUoVI oULrt JxLir J[ ^ajj oL^I^ 

!*-& *Jl VI iSJIyj-j^LJI oU^UI ^ ^ r L*x^ LU j> 
LJjl O^j Jj UJ_, .olxOdl ^ ^ ^1 J^jLid 4-JLSUI Jj^L. 

: ( j*4iJ r J-w» .UaJ Llj^ -I 

bji c^>. ol *1*JJ <ydl Ujll ^ ^ JU ^jjj f IL- l>h ^ 

^ L* Lljil »i* 

*k>&l ^b*lj Jji; jj, ^ oUUI jtcly JiL? J^uj -Y 
^Utfl x*^ iJjjJI IM\ otL^ ^ jis; ^aJI ikJLJI 
(YV-M jjj^l ^I^^JJI a^l ^U. i^Uj ISO 
<y "oL*J jl ob" JU*- Jic iL&ill iJjjJI Code S^iJIj 



n 
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.OUJJI Joju J 

^» j*i£ ^ iuJtkxuil Za>IJII jS<muj {jHjii p*-**! f-* (5^^ x ^' ~^ 
.l+u ikl^l Z**yUI oLMIj JLJjjdl oLkdl 

oLjLJll Jl*, <y aj^J Jj^l ^M >1 c^ j>J**\ -° 
»jlmi1I *,Al Juku (.Ljs ^JJI UNISIST i-tPj^lj :! ^-^l 

. VLujjjr iiuiiij r >Jij v^u 

.aJLJLSJj*lkdl SjbV 

iiydl oLiljsj-^JLJI ^i JjUjJ oU-jj-w ^J»j jL~i»l 5J>^ -V 

.yi... oliLiSJIj ^jLfUlj 

•COM jJj«*^I ^W>* J^jJ^ il^[ **J^*[ -A 

oULJI Jtclyl ^jbl juLu oJua-* JLmJ £*l^ ^ JUx-iVI -^ 
.pUajjl oULj Jtclji »jlilj i)L-9j * LuJ ^ DBA 

: r LkJI utflfc, -v 

j^t juLJu* jl LbUbJj cJjL&j 2xj*j»ut ^^Le (j^i^JLta* »UaJ jjkMMj 

^oU-Ull 

ji> ^c Ul *j>ll J&iJI <y oUUI JUoj :ENTER Jl»aVI "^ 



rn 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



i/lS J j^i)Li >Jjd\ oUyi Jj^wr :MODIFY JuJbcdl -V 

.oUiJI ^U Js. J aJUUj IuLJ* . 1^, f LkJ| 

iklA? iL>< r 0iJI oUL* Uctf ,j &*J\ :Q UE RY JjUsJI -r 

.oUiJI ^U JUjI »j-£L* 

.J**JI oUL< oU-j ti^jj 2^^i :INDEX «-ijJicdl -i 

•0*** £-* cy Wjo ^^*~JI **>•*<• jj :SORT JyUI -« 

Vj oljl * J^ c^ 1 ^ jf v^ 1 : COMPUTE v^- 1 -^ 

jo«*&I •/!* ^L>^ ot*»u* t>* f^V : RELEASE jL-»7l ~ v 

^ £^J ^ i^. oUU »Uwl RETRIEVE t^^-V 1 ~ A 
LjJ** a>I>|j pUijJI LiLi JU £jJA\ »jjL*. :PRINT £J*H -^ 

oLL*!^ £. jis? ^ ol'UI J^ :CONVERT Jip^l -N • 
. ( YY • M fij ^Uil ^i ^LUI Ju>_^d) IJjjJI UkUl 

lPJJ ^jZll ^SUjJI &a 1cjj^u> t y> M JaZi (jwj^JU* »UiJ ^U dUly 

.ZJli^l oUUIj oL'LJI JLcl^S Jjjuy ji j**Jj - 

i>rt Inverted File l^>^' ^^^ CP - *" J->^->" °^~"J •^ i> ~ 

.IJL^S/I oLiiilj oULJI jifiljS 

.LJUyi oUUIj oUUI Jvcly JU Jl>L0I JaJU-l ob'Uij * I J - 



m 



y.i.i'. i.. '.r ' Adi.^.Li.iuai.^i.Li.'ii.ii .i .iiM.r 'i.'. in. i.th 



j\ *j oliLJJ Jj^J\j n—J iJ x»- -liajJI jytl JL*»U- Jj-Ujj ^**uir 

.an 



JiliJIj J|>JI J?Li)l »ULit oUJii*«xJJ Thesaurus J-^** iW»j - 

<> WL> ^Ul r UaJj Jbjjsll ^ oL^ll ji> J' *-&' iia-Ui 

ipLki) j>^— Jtj c^j^'^Ub -^ijj^l ^Iki) i>>jjaj »Jj- 

Acquisition :^^l pUaJ — N 

UJJr ^ oU^ ^jjJI jjjuJI o-j ^ IL^il j oUjUl 
£*k. jl iiJ, cJJ> -^ J^^J crJI oUI^VIj .yj~£J\ r Ucu»L 

. (dJJ^ ^lil cJjJI ^ %) }juj\ ^ -S 
.jl-^I J c^J iLJ, o' 6- J^U v^l ^'l* **>U» -V 

.tfjsU J^JI £pl? J^JbSj jl^I J hj Jj ^1 ^ JLjl -t 
JJ J^lT yJI oU^UIj jSUjJI .JLAisJI ^ uikJI ^ -0 



nr 
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U£AJ Lt^VI r JLc ill*. <y UJJ\ <JU^ _^t JL-jl -'I . 
»Jie ^^jic. eiycdl (^Uj IHjLJI ol* [/►■'tfl c*^ a 44 !)*** - p^ J . ^ Ja. ^ 

oU^I j^o- (r) , {\) ^yVVI of Ji>^j .jujj^JL Vjj Jiclji 
gjlJu^lJLitXM.1 J}U ^a oliiLJ U) , (Y) oUI^VI L.I .XjjJu 
"JUoVI" C UL. p jJcuu. aiij "MODIFY JiO-sNj "ENTER JUo?l" 
J^ ^ ^ >l Jj Ji\ «^hJI ji> ^ (V) iJUJI jl^J 

jLLujj n»[^ -JLkx*.Jj ..IkJI CjULu sJLclS <y JUOitiuJ.1 CjULJI 

olilll £• Sj*!-^ oljLx>b ^ ^xJI Validation ***-«^l &* 3**^ 
ja\ oli ^Juj .J)i\ f UiJI L<Jj: J*&ii cr^l Authority Files 5^**^l 

r lkJI JLc oU^wJ J * Itf f i>^i "JjJUxJI" ^1 L.I r lkJI oUU 

.ajIS 

JL,^ ijjJI oL& ^ J "PRINT t^l" £^» jI j& r «^-ij 
oL>>u. ^laJl JLLcj .y^UJI £&Vj «Ji*JJ jl Jj^^l fJlflJ oljU-iVI 
0>L. ,y)l i^>JI Uj**\\ jLi>7 "QUERY >»f" pA***-* oljU-A'VI 
• "PRINT c*WI" >•' J! ■&**< >e A*> iJ ^» £L>^ UJ 



r\ i 
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tf^l'j "COMPUTE oL^lj "INDEX J^l" j*tf f&z^j 
f jAa*4 "J*JP J & Jlsll J~* JU_, .joUJI jrUJV U- "PRINT 
Keyword in Context KWIC o"^ 3^ J -kUftl & gbs jrUJV 
jA Uf .1*. l*JA\ J&UtVl dUb" JT i*U* J "^JaJI" ^1 piicu^ 

oULj ^jizj £hJ*i\j jj^^^JI jljuilj ilJjl p}UJ jy*i ajI Ja>*ilu 
^ \£ .L^ftf! Jl Jujj^JI oUL, uiJU ^, Jbj^l r LkL. ^lil ^Sfl 

Reference : £*IAI p^ ~* 

SJUpU «y ifcji^il oU^JaJllj jJlfjil g^ll oU& plfcjl II* r JuL 
^ L^i^o^j i~&l J ai»JA\ jS> «y ,>JuU!l Jl r lkJI oUL, 

nj>%> Jx Ls£l\ jl oUjIaII $j* JL~*j J-J^ij Jij .*\jii\j O^M' 
oUli» JLc Ll>*y| <y JlcLu <_^> ^iJitsJll jl ,>*i>UI oUUi*L 

r Lkd! ii* Jjl-jj -Current *oU-l» Retrospective ***UI ^V' 
.oLJ*U jT^. jl JL*&I J JjSj jd\ c>\jjx*JJ cJLiS' jl ^jji 

oljULs-tfl JLc LU-VI J £SJ ^1 LjJUuJI oH^VI U 

: JUI J JjUxii oUJxJlI 

.JI>Jl f }LJ -\ 

.^jlfiJI j^a^ci -Y 

jl Sj^Ij^II oUJjJII Jtw»j ^ LJLHI oUjJiaII £il>*j Jl<jl^ -V 

.L*,ULI oUUI ^IjD Dl>VI 

iS^JI ow^** |^V J^U * L ~>^' ^V oL,J ^ -*»>" ~ l 

,jJI. . .ftJuJL^I 
.LjJu JLa-*>L2ll oULJI £-**^ ~ d 



no 
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ijfjULI oULJI Jtclji LftUjIj Z^-jUtl oULJI JLcIyi ali .^ 

y»lj .oUjLJll ji_^» aJlmj "QUERY ^^1" ^»l *Lff»£**li» .plkJI 
^1 -J^tiuu L^ .Jk-Sfl &n OIU-^J j^jyu JluJ jJLaj "PRINT c*^l" 

.ollLJI Jlclji vi*«J ilcLix* iibjisu "ctonJI" 

:»jLfi"ifl plkj -J 

cA>JI jCA' j-^^-i ^ »f ^' IJ* -^y ^ CDN J*jja^ <>^-^' XA' 
. LaJ ^j^- p lki ^^ CNDA or^y I Ja*^ 



ru 
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rU^J 1>jjsj> lj-»l jts*i U^ <JJj-*j -U^L oL: ^ »-^^ ♦U.Jl o! 

js> 1^.......,tT ^ yi...LjLll ItU^lj SjUy oUasL ^J^JUuiL 

Jl Uj*ju I«U LL-I ul ^1 .oUJ«JU jS> ji I~SUI ol>U>l ^J; 
.L)T fc^l Ml^^W o-il^J! ilJieV hjLA\ JlSLiVl r LkxJ 
j*V 0^[ J J-«* ISBD JU>j*UI ^W ^| ,^-Uili 
Lf«|jLiciM/lj L*jfUI ol*lj>! Ju>j; J XS'jLSlI oU£il jl oUJ*JU 
oLi^Ull >v" ^ Juftl J15L&I (Jj&aJ 6l US' .SS>i- Sijij 
cr- c/"J UNIMARC ^jUJjij MARC 4>U JlSLiU* LJl^^LJI 
L^j^w J^ ^ oU^UIj oLJUll j*V ^i j+i£J £~*j CCF «-*• 
L^ji^uu; jA\ hfi\ LJ\j>jAJ\ £^)\ Jl^l ^Ux, jJJI JSLiJI Jl 
Juftl oL.J*ll JiL" ^ jlcU If ^>*VI oL^UIj oUJxtl j$V 
jl>jj oLi ,ZJVl oULJI JlcI^j * Lsjj a^ Ail* liUJLj . LIm* l^LJLJjj 
1 ^j ti**JI olsL^J Ju*-_yj JL^jLilL n^-uo Ul ft*jjill JlSLi^l &?£>j 

JjLu ^ aU>j hj»4\ i±jt\\ Ju-»j i«ju ^i *4*uj L? . JjJ^I ^j>^l 

J^l <J! ***lj**W o%^*JI Ji>^ siJ^cu *=»L>U> J>yj 
oli gfljji tk^aJI <y Jt*sj IjLisil oIjLjLI jS\j .LJT ^1 
.JuU. i-;ilj>>*«U oLu oil oL'Lj Jiclji .A*jUuj (^JJI ^Lil Jj-^jJI 
iJl^JUl o^UJI JU-il iL> f U*sJ .jLLxJVI <y jLiLI |J* JL. 

Jicly ^* L^iULliaj j-«Ij^Lj JL?U.| rtjUil JaJsj < JjJ» ,>£ i^^-alJJll 

•Lu^ 2 jijJ ^1 1^\ oL>c»yi OUL; 
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.^| Ui.b XJL* Jl U>.Lwo! ,y ^1 JL* Jil 2iA& oli 

.I±pjLi.| oLiSUIj oLojLdl j^l^* <y> ^^ <^i Lf«|j£<xJ 

fc« J-.j.kxJJ »j*L> JiJ LJU- jij^i 1-0. ajI "if I .iL^dllj »j«£JI jj>*^5JI 
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j^kJI jijki oUWI 

pltoJ] jijaj LJl^ J*lj-i 

* 

>UaJI ol<Ls>lj-» -Y 
^K .fia.7.,'1 *-wwa£)l ~ V 

> ,a>jJI jLx>lj j^jillj te?j>jd\ —Y 

JLbAJuJl_5 (Jjj^^Jlj J^lx-JI jLx>l - £- 
^^awjJI i*t-a)l jLxi-l -0 
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.L'L-aJljIjuLiL 

« — ' ♦ * 

jJtfjj *UaJI JaJa^j ^.^ul"JI ii>j<» J^U-j .iULwaJlj jJj>Jaillj .^-juJI <y 
^ Ul .jLsViMj J-yjjXllj ,»^>^a. t lJ ilLuLdl tjijkll *A>CUuj < yu . i i. " £«U^ 

<y ^ ^1 vUwJIj JiUil oli L-UJL iLaill »>Vl iU^l! 

JjuJ Aj^JIuw* _y__jJij CjLL^. (y_j9 frz "ijj^Uuut 2Juoj kLaj .LuuJl J^«->ij 

Jxj i^Lc iL^j oUjLJI Ljfjj^s Jl& LjJII fkJI Cow»I jSj 

rl*-J jokJI JIjw x^ c*^ '.Ai-* ^-^ *^^ ^^ ***^ -Ax**^' 
Ji-Li^ ?Ji* Jlc L^ ij^JI jl (JiiJI ^l>" ZJL* J-oi-j .-d-il r LkJI 

J^UJI oUj^ljjSUI l*J Jic <yJI S^Ull ijUl ^ o^j 

cumJjI cj^I ^ Jj ^ j> Jl c*i^l »^Vl aJi& jii ^u.1 

. li*&. l^ (J^r v^" ^ i^ 1 jJ* 5 ^^G" 
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CJ15" *!>** JadJ J-s-j«JI j*sjJ jusSUI jl ob^Uil £y, jl <i^j 

I»4aJ &a Ljjlc ^JjiJll jl ItfjM JLc j>«wLaJI ^ ui>u eUJJ 

J*M <y cP>" ^ •L*- j*>*JI ^Lx J*U ^W o^L< u)l 

j&! cr> WjU- o>l jl oU>dl j$> jl iuxSUj U^IjJI iLiity 

oL»jl*II L>jJ>^j o}Lf«J |*4i; ^ ^JjiJU ^> Ji£ v^t ^ 
»I» gjyj ii^j i^£i| j! oU^Lil jS> J J^ljxr ^xJI iilx«ll 
j^kJI jijas J& -ij}i\j lyp.% oU^I^JJ L^caJll cO^dl 

.Xikiai 
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j>\j* (_^ pJJr&^J jl V^ (j^JI -*-J*^l (Ji^l ji.j^u £j[*\J-\ ia-jy 

cjLLs. Jx^j o">LXJ,I ijbjj Oijjdl <y Hatch e^UiJI i_**JL,i 
oULJU ytLII JU- jj*y' ^"Lfcj (f^JI »i* ^1 uu^l j3j .»jUVI 
ij^lj lUUxil 6j-iLll itkJI ,>» jj_a> J^> ^1 cJjj£ dUlj ..y^txJIj 
-\Sj^ v*-^*"^ g^W'J r«-"JI ji>^ "*j?" Oj*; iixw/l^j Sji_^» jl LU-ta 
Li>b »jjLdl jJiJI o^ h^\ J*l jr^> ' IdjW SjjUI (JaJI jl Ja>"ilij 
.oUjinII »jbl U1£j ^j yy US' oUlSUJI ^ ^.j L4JI 



^j-.l- w JI JJ ^ X>^j Uxw> jj£j jl •jSUj Online Catalogue 

k>^ SjjJ^I (JaJI u^ cJjl> Jbj .Hv^Ul jl oUjLdl jS^ ^ 
jLui^vVI J^>-«u J-**-^ W* i*^^j J-j^'j Ji*-*kvdl JjTLiw* (jlc v-JUcJI 

C.L. Systems, Inc. ^^ J^ cr is* ^ i*iJ»JI ^^' *£l& JL* 
i5wi /dj_piJI cjLsSU 2£.j*j)yi j£j£ J^i ^ jjl» ^jJI u^»«JI XJj ^| _j 

Research Libraries (RLG / RUN) £>>*-JI v^U oU^U* 
Group, Inc. / Research Libraries Information Network 
Dartmouth vl»jijlj lis*" «<JjjJ? ^JJI ^-j/iuJI ^Lil ^rvfiJIj 

• "College 

JxJI ^^^uJkJ i>Ju i>l> dlifc uJljLj oljjJxdl »Ia ,y» (*-CjJI ^jic 
iLull j-iUll J^s^^ll j^jlp y„jiauj oXJuJll 5jbV I^L/VI juLjiJI 
oLs5UI jl oUjiUI j5"ly» ^i uo%JI (jjl>j . I4JI jljJUl J>«3j ^ic 
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J 



j^kJI jijk; jLJLp J>U* 

^ iMI J>ljll JjU^t, "System Life Cycle r &dl "»L* W >!>» 

j^kdl lUy. - 

.IUj^ Ji" <y 3uf« J5 - J^I^ LJiill c-JL/ill ^-Jy - 



.6 j+: 



^\jj[ i^u Jl i-lkJI &L>- ?jji JMi- vto i>j J* IS" jJjJ y_>kr - 

.JLJLSJI ii>Jll JlJLc JuOju jJJI j^JjII J^-aj ll>s> Ji* ^> ZaJj 

aJUI iUJLI JLS"? y^Uail -^-1 ^ J* ^V 1 sIft J-^^J 
.?,*£***• ijjji 2i-au «r!jj ^-Ul j»U2iII LJji jl _rt-*i: JLSIj 

; J: ,i £* cJliJI J-*i)l <y ^lyuJ ^ ^Dl U) ,*ij J5LUI ^Jj 
ftjji *LJl r Ua_LH jltl <y dj|jb.'Vl j»Jb" i^JU Jju. oL^UJI »L> 
^i J^i- r M! Js. ^\J! -U^J\ r Uil ul ^^ ^ L^j .«C'L> 
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.Sj-wuJI JLUIaJI i*>IJllj oU^>*iMj 

:,jJUI JJ>tJ XU-jll »J^ ^ilj .JJkxll jl Ujjjl ii>^» 



•f&JI tf>A* jijtt ~ 
• Aj'j**-* "^Jj^w ij*J Jj-^> j^^-^J ciJISodlj oIjjJlSj iljicl - 




VVI itaLI 




J.l.ftTll J%kioJI 






.IkJIollku 



. p lkJI j-Jj H>ja f lf. (n> ^Jj J£i 
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: r lklJI oLlku j-U (>) 
.^IkJI oLiku JJjS ^Uw jcJs^ J Id I J5LiJlj 



^j>i jji^. 



ill/' 



tUajJI CjULoL 



»laJ 1^*0 tic jjjiJ 






. r LkJI ogLi. JJjH (YV) (Jlj JSLi 

^jjLtl Im/Ij^j .^-Ja-'jilU liLodl ZLLJI cjL/IjjJIj JjIj^II £*> - 

.yi.. 

.I^j^.7.^11 ol* [>*^l 2Jilj <jJUI J*j>JI oULu £■**■?£ ~ 
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.£11... *lt>Vl oVjuwj oLuJUj ^iUJI jijj, 



j»Jkrf «y j^uj XLU11 IkJ J* J*iiy UlS jjjl* - 



j«j*5j gf^i *»^ J^=>l cP! ^"^ **•*!>" O^Ull * bT JUu Juu" 

.Ii)u*II olL.Ji.-J I <y lfj| jrU»o ^yJI oULJI jaLx4 ^jji; - 
.I4JI jrla«ll JLaklll oULJI ^JUj IL&y jo_Jb2 - 

£j>%?+J\ iJicj «i^Jlj JjL*xil j-»Uc.j j^UjJIj i*ikd! o^l»u«JI 

.^.x»aJlj m\j±%zjy\ OUilZ*J 
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.oUUI JU-iV \mJjS Vj^I i*f U' ^u^» y>" - 

. L^-i^J Li-5j jj^aiJI t^-ly jiyo J^ j>^l -*-*>L>"* ~ 

■j-Aj .oli^lj ii»l "*>VL ,jJIjo L-J ^U-l J-«jJI jiJJ HJJ> Sale I - 

.(JxXii ftJjJLc *J>I>« OJL*-l>i lil *2_y» Jjf 0*ifLaj| ol>Li>l J-JL^ - 

:L^4|jLici*«lj oLtjJUIl oLLk.:> ^^t***!? -•> 

uSj-^aj Jaw> j| jly SUjJ jl JaJiklj ikj^II £^><-ll *>J^1 J*-" 3 -^ 

<Lr cy pilau* jl X*4» jl 

Cjji.tlTll u)U*T „*-»!* -> 

.ilyu> Zl$LiJl .UaJI LJ?U<-« i*i^* "-^J "" 
.*jJLHJI -UaJI o>*£j JU - J ^-' plk^l U> *-«iW ~~ 



rrY 
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uiU*i j^j iaJLdl i-ljJJI il-JL J**JI SU *U»I -j 

:^ US' pLkJI jijki «JIjl*I J^JL^t iU^i »JL< ~£ 

^jiJIj oLjixllj ruJjJIj »>4>^Ij jLoULI .UaJ! oUj5L> uujju - 

.JJI..2JL.UJI 

:X>bdl JJIjlJI uL»j -J> 

• JUJ> (3^*iaj n-*Ujj jj_^Jaj — 

.UU)'l 
.XJU.I XiJuiisJI iijjJI r Lfll Jj.jliJ - 



vyt 
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J-^-i; ^1 ZJ^LJI o\jhJ«U r LkJI jo^ «-*'^f J*o? -0 
•** ur-^ i*UI ^1 tk^lj J-*M «> 

juji^ jltl ^ ^ijy ^1 u»w <ydl ZiuLJI oljiail ^lyOwil ^| 
j;U ^ *£r IfJbl <y Sj-iUI XJyLuJI jl *!5^ ^>m. f^' oLlk*. 
0l U5* .L^rUrtkr <y JVI f lkJI Jliol j>U1 i^SUI _,! oU>II j$> 
ijj-o j! j^jl* jL*i".wh4 >w oljJi*.! si* *lil j_yi ^ . u fc U JIj ^jucul fjjj> 

, JJu-JU ^ >lkJI r La-jJ I^JLc ^^ *i JLwiLvl *jjj-i» j*2ju *UaJI 
UaJI oLUa^ JJbij jijJ iJ^mi *4m*J\ 4*|ll »Jl» ^ Avli «iiiJLjj 

:ZJU! 

: JLLI r lfcJI J*U -f 
.^U.1 r lkJI cX^j -N 
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.XJLJLlxJIoULjJI. 
.ol>Li>7l jl JTLill JJLrf-Y 

.£/tftl r UaJ! j~JaJ cila>i -< 

.iuij*u*o« j»Jul JLjIjjJ! — ^ 
.Ludtdl OULJI ^-aivU 
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: r lkOJ j,» A< .7tl ,L«JUx)l (Y) 

^aj'Lailj UJLSJI ZUIj JLplI SUIj-. u*** W »•*» J^ 
*l# S^llill tiJlS^JIj ijljll jJLL" i^ll ftJU «yj . f lki) iJLM 

JJLflfi ifcf* jU?l ^yl 1«uj»<1I ol'UI &* UjLiLrf i-4tl »JL» .ux^Jj 
J-=»_9jdJ liJb^l JMjJI L|ii u oUu 1^11 »JU ol V[ 'c^ 1 oUku 

Zt«»h"tl LxJlXillj JuljiJI t^**> jy» JjJU Jj 0_^X.j blj-» rtJayj L^JI 
JjjJI II* J^k? J>|Jl ^jll JjJbLI jLi-jJ, .Jjl/VI J-.-UI jU&Jj 

jLJLI iiu>r oU^I JJL* ^ ^SUJI vjL,Vl Iaa***** JjuVI 

•l*4~* e**^ ^ PERT e*^ 1 ***■ ^ r-^" *^ ->' CPM e^ 1 

£jsill pUaJLj i^U-l ^jJbLI lu-ljj JU* ^JUll kJi^cJI ^4,'a.x.ij 

.aJLJJI 

..IkJI jijki <JL*I ^^ J*JU2u jJ^aj jl JUuJj JU4II »i* ^ 2^L> 

rj^L Ui aJLjjJI »If) i*cj-k»jll oLjJ^JLI J-i-^j 

:Z»jXill JJMj r lAdl uL*j -I 

.*iki) »Lj ij-^j -^ 

.oUUI JJJu" kli^> -Y 

. r ikJi uuUj oUl*i^ -r 

..IkJI ijJb- -t 

j^Lxil ^os^. Ui plkJI j^kf oljL^I -0 

.oUUIJU-al- 
.oliUI jl oUUI JjlcU - 
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JLe ^j^j -JlyJIj ujJSJ)j juteX ol>>il - 

.yi...i4LUI 

,2*mujJ\ ) ». < i . « -^as. t l oLUis.* - 

:iJUI oI^LmJD U, A l»w"tlj J^JUtsJI -J*- 

.uLJIScJIj JuVJL t y*i> LJ U* JJIjJI XjjUL. -r 
ijl^llj ZJUUI ^1 Jy &** &> uPM oLUax* ZJjUu -£ 

.Jj'IjJI LiSL* -^ 
.JA.^1 JjjJL JL^jaJI -Y 

.i**>til OULJI (j^iiiJU -^ 

.Jujjcuutl oU.Hua.tL Uls -Y 
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: r lkJI oLL-,1^ (r) 

ijjsll *£**> ,y» ZJUI jij^l *>/* **Lo ^^UJ jJUl ^L-Vl oLL*ljII 
JL-L&I uiJlM Ji*tfj . Llili jiill JiJUJ jl ^JaJj g*y |j 5^>Sf I 

.iSju .Ik) I oUku g*^»>f -t 

• n^ljJIj »j4>jU jl*2>VI ^L/l -i_J 

.(jJjUJIj jl*X>VI ~>j$>j ~Jf 

.?>&*«• Oljjjjjj oMjJjo) i>U>JI -UaJI utflkj JLjJl^ -a 

.olJLiJI jl »J4^VI fr* -UaJ) oUjlC* oLL*lj-« ^>iaJ - 

rs\Xj oULJI »JlcUj oUUI JTLaj -LcyMI *i*iJI oLmI^j j****5 ~ 

. UoLacJj l4S*srL>-*j *^LiL»ljII jjiyiJ »ij^-« ilJifil - 
i^ L-J Jjl*jJ JL.!i>Mj; -If* ix** cr U iUjll &j> J»»AmJ 



yta 
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.»i>jJI jL^-lj &jsl\ I l**J>\- 
li*j> UijL r Jio«j «>dl JjUrVl p^j ^i J\si\ JSLiJI ^j 



<^ r 



Ik 



2iJ»j 



X 



ijLbi 



zvv 



£Aj< 



£>j* 



p lklJ ^1 J-JLdl (rA),Jj JSLfi 

oLjw.y I JT JU J^Li, ^>JI r lkJI of AUI J5LDI ^ 
U^UJU^ Jl ^1 p lkll £>&, .^Lik* ILJud r lkJL iUslI 

. L^jlil {fa «y> » jJuo* jrili J[ ij>yi ZA^jJI gyiaj, .»^L. 

"Lr>! jl Routine 6Aw ^J **l* o^«i Module (r^lj 
Code >j ^ J*' Ji*ij Subroutine ^J g^ J Procedure 
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l*J Si*** i-44 tfJLS JJ U* (41. oUi J jrSUI u* ^ OS 

U** (J^ J>Lr* *J* Jl jJi^JI »L> Sjj A UjA Ji-lju ,>*> J ^jbj ji 

jl laii]| ii>_^j h^jJ\ Ii>j*j ^ , . , ^ 1 il>j* J Jjusj ili 



>m*MA 



.j*±.\ V JUll J~- JLc J.,«..yJ 

j.Jia*JI oLiks* ^ .. rt i ^t lj jJlj4*jJ| l | A i , A< ^ infil l <^Uf« |*>>x7 
Z*(jJI oli^l Ja*T^ jJUf«J| (l ,-.a.-J|j .plkJI olLolj* J 

w ol£>UI r U»JI J$C* ^aJLj . f IkJI JSL* J Iju> 3^1 i*>jU.| 

:«3o^ t»* i-*-*^ c^l J£** *Jj*i> 
.LfJI ^bxll ^^vj^JI «*|^ £ilc p-UjJ - 

. L4JU1 i*lSjlj olJLJJ iLu.Jl o^UUull ^aij - 

Jjl c-^^LJ .j»^*JI J*** ikul^ ^JUf»^JI ***-ax)l JL10 »il*JI ^j 

j\ oUji*ll jS'j* Jkj I^j &a plkdl |JU* Ji-uJ i^_«>j {£jjj*> 
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oUtlkyoll ^j5J jl c*jju . Jill jijci\ ^j .J ^jaS^I ^4Ji«(JLJll J>J 
<y ijJ <^x)l (5-Mb £»L»jki' uL*l^j< I-»UU oUik-all cJjjo 0' V*" 

oUj*i»jII j^ Jy*Xw (jSJ ^JU^SJl (t -w>.ua. , dl jjjiJ JaJziu JtSj 

:iJWI 

^jIa! o^iJU -I 

.iijUll i^jUil »JuJI - 

.JL»U LLaj -LkJI rite -S 

ol'UIJUol l->jU- 
.oUUI JjB e-JLJ - 



n\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



:oUUI jrl>lj JU-il oliku -V 

Codes -oljJLiJI jl Wl JjL> - 
oA> L^jLj^c- tX*AJi\ oliUlj oULJI sJlcU - 

j>j l^-ly^- .oUtJJ ^>VI JLcyJI oUUI - 

• Zi-Ull CaJL/Ij oLlkld I <i**> £* ol>^J*ll UL&J -I 
. L^tL*-* oUUa^»j oULJI ,kw> ol* 1^1 -V 

Audit Trails **?U' oljL*. -Y 



m 
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.J^Lsilj Jo^l oltiit&t -a 

.dUS Jji>j iuttdlj Jo**^l &> -N 
.iiJUi^slloUUULSJl -V 

T lkJljl^lil^.-Y 
iZ^jitH Z*LjJI Oljlfrj -j 

. Ji^dlj jL>SU ZJjVl oLikd! -V 
.Z*iL*VI j>^llj Ub'Ull oULJI -j 

. r ULji jute r iiv i^-gi j-ijiij 

ZaJL&JU ^j»JiitsJil oLcjJ ^ £jj3 ^1 i-uLyaJI ZJaSfl ^ jJlc (41* 
,>. UU !j> Jtu. jJJI oUyi ^tf, ZJ>)I 0LI4JJI JliAl JJi5" 



nr 
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s c? JLuxii)l a^a^asJI (Y) 



JuLLJI I^IL *Ll)l -bu *Lkdl) ^^LvdiJI *^-*,-ai)l l*f* ^i Llj 
•Uailf JiL*j o^ik* riji J^ <-v»i i*^' cgJ-jf*.^) j^**oi)L iLoliU 

sUV! tiUi «^au &+> jriji J£J aJU-IjJI oU^SUI jJLSa <_^U J^Aj 
( i. . > * ^7 J I ol jl -Unit Test 'J**^ jt~>L> J**/*) I : ** 1 ~« J ^1^1 

*-« -LkJJ ZJU-Ldl oU^I_4l JjUsu: o' v^mj -3-iXxiJLI i^c^iJI ju-^j 

Flowcharts Ji^l J*b> - 

■HIPO W £l>Vlj 4Ullj JUo^ ^1 v^vJI Jrfl> - 

•"Pseudocode JjO'W VJ^I »>^l - 

■ Data Structure Diagrams (DSD) oOL*J I JiL* oU^j - 

■Program Design Language (PDL) g? W f-; «■*-*" ^ ~ 

jju ^ dUi Ji - ji^j galj^JU Z*Ulj iJULaJI iuill oUL^I 

: < _ y lc J.i«."uli ^JUI ^UinaTll *..i««fi"i| 
.£•0-^1 iiJij -I 

J>_, J^JIj OU! >l yi J-oi; ^1 £ |>Vlj JUoVI uLUj -* 

m 
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.oUL*JI j^Lc J 
.i^ljJIoL-yiJTLjk-A 

:U»j)l jl^ij >.j^lj 2*^1 (V) 

jLs>lj J**j5j **-*j*M ^"f* l-V J***i' z^^dLl M <>• 'U^V' ^-^ 

o^sUjlII mJk~*j J-»l^JLj _*£*-» (riji LjaJ i*|l' »^* D-* g 2 *^ -i*£M 
a^iSj J*«J ol>>^ I4JU £Uj c*^' £*^W oUJUj" SkJjj LuUI 

Operating Programs ^L.„i.*u7 £«U -I 

Diagnostic Free Compilation i/a^visi) ^> ^^ -<-j 

Listing |»jI>*JI iWv 

Linkage Edit Map o^L»jJI y^.2 JiJl> -a 

Job Control Language (JCL) iAA^f J»*-» **J "■* 

uL'Ujyi ^i>" ^aJI Interactive Macros 2**»jll ck^l oLL* -j 

.Lie Lull 

.iLLJI (J L M ai,lll ****d£!l jU?I ,y iJLtf ^1 jLsi-VI 



n° 
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:i*fcxllj Jo**Jlj J-UcJI jM^f U) 

*j JL4JI *UiJI iiuUl £* 2jjl^* Zii^J -kto *^ <j^l '* J ! c4 lw J^'j fUi^J 

.i>jJUU JuLaj jd*c4 JuJjL' pUaill Jj^j O' <_^I 

:ZJLJI CjIJijU ^pjj *UxlU JlJLJIj Jj>*JI ZJLx jLt»l Jj 

.i^^Jlj J^ii! r >„«^;,U UU> ijT oliL« J| XJUJI oUill Jj^2 - 

r lkJI 

. JujLxJI ^jUj j ol* l^>l Ji* Xa^-I^j jL*^>I ~ 
.SJLOJ-I »UaJI lf>b»o Jut otu~j£ jl 0%Jl*j J JUo! - 



^Lfl! ,♦>! &a Formal Validation Teste— 'J' -^J 1 A 5 *' 

(( .LWJ Oj^J <yJI il*idl u4jI>>U ^i>. £**> (JilJI ji^kr <y iULfJI 

^X*J j^jljl JLc * tu_J ^-iJuijU-wJI J-i £«* J»lttJ! 2>W» jLl>l ^^ (*>*^J 

.L4JI ^UjkII oLLLJll ^t jiiij oL>Lj>"yi Lr X" g-*U)l jl JU iiiljil 

J Lf7jJij l ^ .JLla. '* * ^-U JuJun^J ^[/Jl (J/xka? 1*4! I »J> J j 

^ij; Jij .LfJI rb>JI lx.jXzi\ -I4H * blj *lAivx*-*Vl oUkdl juIwj^'VI 



m 
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^ *f«J ci**> dJi »b^ liJL SJbw jl~>i £*[/» .UicuX LJI JU4II *J* 

.uLJl^Jlj J^i-l? *-$>JI ^^" 

ju^IjUj -LkJI Zsw» ^ju JuJuxJ <yl$JI jLx>^l i*4ll »i> Jjti 

. If** i-i>lycu«lj Jufe:JLl J>*i)l jL**>l jjte j*iy ~r 
jl ^1 ijAi*^ ILoj *1jJl^ il^j .Lf* Ij^ <_,U lU^I »I* J-»-z-1j 

JLc ol^VL Jj^l 1*41 JatJjJj .41* VJlj >T >uj f lkJI JLn- 



»^>Vi jjl» ^i jju^i sjIaJI i^ii l.1 . f ijjji jb i^ijiij r Uxdi 



rev 
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<yJI oLLkaJJ -LkJI j-ia2 ,^ju ^j^ly _yk Z-4II ^ ^ <J.ifJlj «i*^II 

»I* * li^ ( «4>A.^t>o ,^» iku/l^ ol*jJUil jS^» jLtl ^ Ul>li JU4II iJl* 
.IkJI JLc oU^y jl otu*^ jl o^LojJ JUol jl Jui> .&j oUlk^ 

,*lkJI oUj5L» ^^L ij^uAl Ij\jJ\j LuLdl - 

oUljitLu/yLj q4Z>o U^J (*4jIjI * (jJ^wlj J)»w»Jl>» fi* J Ij JLoj'VI — 

.0U>llj0UuJaJlj 

oU-j (JLiw JU ciyodlj ^IkJI <>4 ^. uirM ii t l jj**> ***Lr« ~ 

.JjjJI JL& i^Aall ^1>L^>I 

jl Lf» ryu ^^ oL)|j^JU*«l t^l ^-« -Uaill oUjX* J5" 2jLa> - 

,i*£>L ^ C>lyj-» 

ia*>Jj Xkijf Luji ,JI AjL^l^j ajj^-1 ^.LkJI JUL-* Ju+4 j^JLj 



riA 
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Corrective maintenance 



:iLx^>wix)l iJLwaJI 



•Debugging * U*>j" 
Perfective Maintenance :i- r V * '* ^ SJl*-aJI -o 

Adaptive Maintenance :**Jljil fcL-*ll -*■ 

Preventive Maintenance J^J^I UL-aJI -a 
x r lkJI oli^ »jbl (V) 

~kJ*~ <>• *o'*V' *-»^ f^" V**l*i» •W 1 -* v£/-M <!)j^l i-»l>j 

O/Li J5J JLJUII oIj^I jrl>| Ji* J^u 1^11 »J* $U Lv;U*j JuAtf, 



m 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



..jlf>lj f lk)l yja? ^V "■* 



r<= 
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U\JsJ)\ tf+i JJ jJaJI j>Ja&t SxJj,\ #UI J*jl\ & £^i 

^ jui US' il>Jll >I* ^ r JUu)l jju o-Li) %Ji r UiJ! ?L> J>lj^ 
jS> fJfcJI yjtf <y J>Jdl II* JLcLu dUJuj .LJldl Ii>^U *aJI IkU 
a^ l^ljj JlS yJI J5UII ,y ^ ^ ^ i^il ji oU>il 

/l>e XIiJjll (^jJI ji>J oIaW! J-jJI II* <y ^ytfJ Jij 
^Ul JL^I cJL.1* I4U JaJy. U Ju>l»j oLsSUI jl oU^JlaII 
^1 jjas ^ja JJy IS .^.jsJi\j JjLjdl c*JU, Online 
.IkJI iiL> >jji (J^jJl. jJJI J>UI i>l L^youlj .jJajJI »L> Sjjij 
J/j .ju'UJIj ji>kdlj ^-i^t Ja*J> JL-U Jj>-ly> U!5W j>^as; l^Jl 
2}>S> Jls . UjU»l ^ &jJ- »jlog pLf* JI («-uJLj J>IJll »I» ,>* iU^ 
♦^■> : l«7ll JaJiicdlj t-LkJI oUku JJ^ f\+* Ju»-j; j^**uLJI 

JL/Iji JLU gjjj .IkJj Jakio ILJU 1 1* <y Jul jl .^UajJf oli-ol^j 
iJjA ijyj *hjf &£■ i^UI »UaJI oUj^* oLi-e»lj» iji»j*j ^LkJI c?j-^> 



,< 'i«l -r*l 



iJlj <c jJu^JI i^^aJI plf4 ,Js. y_Jasi\ H>j» J-^-^j 



jl J-»lSodl jL>lj »ftJL>jJI jL>lj J-^j^l ji **y*jj\j » < JU-aiiiJI 
UUJll Uf .plkJIJjJjL^lj .il^^ljl^lj.I^ljJ^^ptJIoLLj, 
IjJLl jl ol^iVI {[4* J* J*iiJj i^ljllj i;L-JL J-aixi ZjJUJJ 

.i.UaJI 0^»4'.»" »jli|j« oLjjuJjJIj »^>VI ^ J^L; iLoU.| Ju'LoJIj 



i-U> 



roi 
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Vo\ 
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j^Lill J-cxaJI 
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^bill j»^JLuJ |JlJ1 

gU-b fluJI ji>J 

jL-lil IS> -Y 

oLcjaoII *^j J^ijjJ oli'jji — £. 
LJljaj-jJUl JuuLtl ol»j> UjJjj j^xJI ol^-JJI -o 

f UiJI <y ITjUlJJ LaUsSVI oJjLutf I -Y 



roi 
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r p}\ ^ jS] j^j ^D! f lfcJI o* *dUJ.I -N 
jAiJJX^JIo^ULLdl-Y 



foo 
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2L.JL2II 

JoaU S>LJLc oljLkj oUjLd! L>j}j£s} +4a\JJ<L*1 JUs ol^Ulj 

^j*uii **_j oLiSUIj oUjJUll j^l^ <y luiixJU olxJn)! oUyljj 

lj^SJ\ ji<*£J\ i&lj J**J i yA\ »J4*I J* j*kr ^aJI aLpfA\jJ\ 
UoJlfi jJij 14? IS oUkdl Ji-li ^ jjJa? ^xJI oL^wl^JI ^ fjb- j^JI 

: Ji L. cL.>II (Ji; j^juj JakiJl y^j ^1 oljULI ^j 

l«JLyJ jl (J-*ISCJI j^JUsJI uJjJU Jiji» ^c (JaJI Jj J.j-ai-1 -N 



ran 
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oljL^LI jS\ j-LL* j^JLj ji> ^ ^kJI JLc J^al\ y^LJ Jju^j 

Ol VI jLjLI IJL4J ^yi jLisiVI IJ» ,>. j^jJ! JUj .iJL-Jlj y^Jcdlj 

I>Ull oljLJ.) Ji" ^(y o' V*^ f^' jO^ t/* 1 *^ -**«L>a </>' 

.Jjai'VI jLjLI jLa>lj I4JU jL> J/ v»j**j U> ^l^xJ, 

oljLJ.1 *jjjj <y L»jj<uA\ ^Ull j^lyoJ J-«jJ! II* <y JjUiu/j 

JljJaJI ,jiuj iixJLu US' .LfJ lU^xX-U J^Litlj Ujil ^Luj .JL^JjJI 

»i« avjii iii^dl luhji .jSibj ,JaJl ji ,>• ^1 <y i*j*xJW 

.oIjLjLI 



rov 
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tr* Turnkey C^' f*^ *^>\y. (Jaill t^e Jj~ai.| yjJLI j^jo 
JjjjJI ^juj lil&JI IJUi vi^ ^4 l^LioJ ^UJll ofjUU j£\ 

Ol Ja>X_j .*|j" JL5L«jdll oUh:«lt oUjSUI »i* J5* L'La»j v^^'j 

«ijJU h-jj^j C*jIj jJCu/ .LkJI j^JLuj JLip ,^«JaXjj .Ljj^y^JI oUjJUll 
jl oUjJUil Jja J> ^» 0^1 US' .pUidl J > '>' i>* ^J" 4 J*" f;l "* 

jU»l J SJuLdlj »ij_4l L>jJ_^UJ! ob_^ Jlc U.ISUI Llijf ^Ul 

J^S ^» JjJj JU*u<» <^Ju jLs>\ J**k .Uiill ^1 ci*>j ..UajJI J-JuU 
• Site JUL* {Jjjj* t)j>-l ^j^ <*jI<>I l)^ ^ ^*<«Jl><JwuJI! 

ft 

cr^l "Turnkey Systems c^ttl f*Uj p^" p**-* 6 1 (>• j*A^I <_^-> 
^ Ai! VI iftjUVI Jib J^as; JLil J^*. ^JU oluSUI <y *j£o«j 
*Jl-j ikj^ iJUl&dl JaJI JU J>oaJ-l ij^-»i J-^ ^-^ "^l ^> 

iJ(j>jJLj oULu »Jicli y^j UjjLmJ j^JIj ola^Uil £ja j\ JuiSUI 

jj^jJsA\ Jjtk^l |ju L/ 1 >»;.«■< cf LJI ^ j-Uiil ,*JluJ UulSjdl 
.r-Liil *Jl«J /JiiJI £-« f\>^l l«i* £-* (j-diuiJI j?_t.i j ^» x ) I _>l 

.rUU! aJLu? *iaJ V-hi^J ^'^ J* 02 ** i^i U*ij 
:J\si) J ^Uill (Jl-j (JilJI Js. Jj-*U OJlji jl L!> JJUtf 



roA 
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ijjaiiaiiiis^ji-i 

pW J lft\ ,JaJ! jij£ ud\&i 2&J^I oUjjJI ^ C^wiJ 

ZJU>VI ^J&dl ^ /A. Jl /o . w LJ CJ |^ ^xll OJl&dl 
j-bUI j^Lj jJsJI jU»I Jj .h^jJ\j | t .«, ^a ll j>l^ j| pL^. <y d»j^ 

Jj. ^jy jd\ iui&JI Ji' jJaJI fti* i J>4 J*^ »i*> .oLtful^JI jju" 

dUl, . jSlxd! *L A I jjbw jJJI Coliil j*JL ^Uiil ^Ju; X' , -r- 

? ' l ' fr>»« ^U*^ jV L«t*sJ ^,8, l i! . w h > jLu-Vl oJui; ^ J**jJI ^^u 

*JU oli^ll Jj jbj ju* U .j^JI >U1 i^oj i^l l^L^ j&\ 

.Uj ^_ j>V ^ J| >k, r JuJ| 
:|JaJl ^^iLoio iiLuJll iijjdl — i 

J«S l^'l J U^j Uii^l^j If^L^ iiyu c Uiil (Jl-; ^ r , s j 
iA^ 1 Ji> 0* o-Jl*il »^* J* JjJll oycdl ^ .l^i* JlSUJI 
■uf>i i^-i oLf> J I4JIJ :&»:*, _J L4J ^1 
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ZiauJjj S^U* j»J>*^*j »Ji*-« ^i, ZJn^Lo JaJ lijJb* uJj4i* 
oLUausxi)! JI»oJj »j***ull JjLuaJI ^j* . >i 7 . " SiiXSj ijLwaJI CjX>^mJ jAjj 

:uj^JI (V) 

i^^L u^i ^.Jxtf rbul *. X t* J .♦ Ix . o JkJy ^yyl i-j^juI _,i5 1 

:i_JlxJI ijU«aJlj SjULmII jijj *Jlc ~u-> 
djU.ix.^1 JjLicuJ rUiil *J«*u u^Lvl LfL^wJj JiJI ji>i*J v-JJsUj 

. fr nVn t I 

A 

rv 
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.ji^kxJI JjL>j g^ljJIj Sj^fVl oljL^-l 

^Ul jJLc j-Uiil j^JLj jjidl j^iy xa^i jl <-**«* jj-L^I II* ^j 

oULJullj Jt\bJ) UiUI -I 

.6jUjLuJI 



m 
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II* J-i»iij .Jai» -i>lj jJujw Je iUic'i/l frA "tfju 4JJUCU jiLa* ^ 
«* Ij-SJI JLLc j*^* jf^ai- JU Jj-ai-l J S-Jl£*l JL* 0-^" L*^ J^-' 

jydl ?>UtIlj .ILxSUI jl oL.ji*II j5> ^jj _^i« >J4^I Oj^ 4 0? jf 
iXj 1 * 2 *jj* to* Software Package oL^-I^JI |.j> * Ip die jl*j AS 

Cff^i ^h> -^ ^Ls^l^b Itf^l to* d*jJ*J £~-»? J » J >IP[ 

j' ■*-»* t^- 1 ^ L***^ ^»*> J*\*<-* JLxSUI jl ol«J*JU jS^ -^>Ijj o' 
Jl ^ r lkJI .|J o* ^ ^ jyJI iKUJll at* ****! ^ 
JSLill ol J ^Lc^ljJI i JJrf » jlxju ^1 ^5Uj jytJI ^Jjj .oL*wfJI 

'kjj^J £s*i £^l f*L^" |*& cPj>* lP"-* c>*i 6^>^l t>* J***' Jj 
^1 Ji>!iL»j .»Uxl)l Cj[Jj£j> ^SL ,y; iLajLu ILaj "dj^'H jl oL*w»ljJI 

£*£> Li" J^»l5^L4j jjii j^cij SjijL** I4) jijij *tf »j*U-l oL^I^I *)> 
r >L y^. "tf dUi Jl iiL^L . c Litl J.JLJ ^ oL^ J 
olu^cdlj o^jusJI JU-iV Sdjbo* jJLj Jjli> ?j»Lll oL^IJI 
jl j^Jl>cuwJL) *Ij*« c^jJcdl »JJLuw» jjl IS .^LiLuu* luiLi»VI ^-iUJIj 
O.li dUi uJUu .^LAil j^Lj j^j <y r juu If Jil ^ ,>j.*rt.a»dU 

j*L>* J »y_^l l>*r^l t 4 1^ <-*^ -^1 -»' °^»U ^> j***-^ 

(_^». IjIuj *LkJI JJW j^JLI j>» rtj-aj tiUU .jL*1> jij^S "iyi^\ J* 
IfJx J^il Sj^'VI Jc ^j ^ oL^.yi r > yji; c ^ i 
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JjIjj £• Jitf ^aJI DBMS ^'W ^j* »j Ij ! f^J OS J-*-lsJI 
oL*-.yi ^ yijuJ ^j-iJU Ui-yu" Jij .IJ\j>jAJ\ cj^uJ\ 

^. JT ^1 »JU il±-f ^j "»j»LLI ju.yij oULJ! jlcI^S ^J" oljic 
r ^jDOBIS / Leuven r ^j MIIS / MUMPS f Uu 
.oLs£JI II* &a (j-iUI J— aiJI <y IfilycU j** Jij .yi...NOTIS 



nr 
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Uili jJkaJI Juki 

*^&»k In-House Development U>b jJiill j_jk> L1+* jUZ 
»JU ^ J^jzJLjj .iLx&U jl oU^JUtl £ja L^-JLU.tj ^1 (JjUjjJI J5* 

JiJI ji^ t^lc J-jo ijjlil iJoj *J*tf jU?l ^ i-cp^ olj^Ju !>Jl*UJI 

, U uJ^ ^a J-*jJI a5^ Ul> (ji vjUjJI (jJI pjj-ill ^jx; -^ ^ i-i>lj 

tfc:ll ^jjC »j>LjLI oL>c4ljJlj iJ^VI (jJlc »A*x»Jll Jail I ju150" JJL? Jjj 
JjLU p-»l,^J oL*JL«j iljlclj L yx.^a.kxi I ^^Jxdl jl Jj .Li>L tjjJall 
*}4>l wjLJISj (wiu«-i>l **xxll j I oL*jJl«II _p_)^ wt^Ki o' O^ 4 ^ /Jill I 

■Jaill iiiX7 ^ /A . ^Ij^ 0' OLvljjJI ^/3-W Cow»jl Jij .yj... ; .». x JI 

(jlc ,XcL« Jt3j . I^jL^I^j *iajJI jijhs-> b+J W^*-* j' Ui>li 6 j_>ial I 

(Olj^WI »Jifj ^JUj J oLo>«ljJI jrlxjl ^L UU .&>f>VI uL)l£j JJi; 

. IjuJ^ _rtJL«j d^I ^U jj^ lilj tjiy 
JjjJI Jaaj cf i iJjjJI oUJalllj oUwwjil &a j*iS &jjh Jjj 
LmI> *UaJj i IjuS* ^ j^'jjj i«-«U- ^Ltu* Li>b »jj>iallj iUl^oil 

IjwI^- -UiJj . 15L*tL ^i o^j^ ^l> |»^j i jLjjjJI LjUI ^yi JjjZjjs 

r Uijj (J 5U>jjji uta "cds u- 1 ™ ii^ - y«" r UiJj ^^ 

Ijj5^ jL-»uJIj ^j^JJ JjJJI /yll »j> ^JJI "M IN ISIS a : •■:■'" 
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|X' ji>^ **jM iAVllj loitll 4jljll oLkll j»k«i ji^if U-i, 
j| oli,,fa?.< Uu ZJU&dl oUJasJI ,>• dJLc JLc J-*~JJ L4J iUl&u 

.US Ujj> Lf UsS'Jil 
»^4>l j.j£i&uJ oIju U>b Jj^Ial! oU..,,.ifli„?.tl ^uu &\ & fA^' cAj 



n« 
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^jj.jJU J>l A^jJ/Lil JiUcdl oLxSUlj cDUjJUIl j>\y> \Jo*j J-*^ 

jjjjl* jJLc I-O L.' ,T....J i^4> (J Sj^j *i/li)-«l ( yXwxJ , J ^ *^»^ •"UJjjixJVI 
.Uil) ^SbcJI t)j£*l JJj • lJf l>ljJI jjjiaxlt JUjL>c4 «Uc ^jaJsu ./t* ^^4 

. .Q^LJLJU jl -^Ji^l j' i*-j4AJLS' JLUX4 XjtJij JU'Luv* (J^JlJ _jl J^lxt* 

oLs^l^fj JiJt oLj> t^ij>l piUill ^^uu p-i»jj (_P^I i/V^'j 
:JUi! IJ> <y iJtllj j^jo ^1 Ju&ySfl »j>dU oLVjJI ,y i^U-j 

(vtiylord IJros, Inc 'u*Jji <U.A** Kj& 0) 



yj oLx5Ulj oUjJUll yS'lJ, oLs*L4jJlj jJiiJI ol»Ji> i5i>**7j £*J 

.UaJ ijT^JSjl si* Oj_^ aij . \ ^VA ^U Juu 3u£^/}ll U*iU oLVjJI 

uivJa-« Jij^yS jiy yt »UaJI I J* oj^iJ 'C^' (^* uJ ^*i^' »J^*^J 

^J yw»l yj***^ jiff j IfJli y^-DI ^J n st Computer jw^ 
U^Xx; ^1 IJLJ^I i-U&dl Ji" dUJuj . r UxOJ iuyLui tfyUI 
**uii ^JUI pjjil *UiJI <y« »j>lu**^U iTjJjl £♦ aiUdt L*^J iuxSUI 
.^Uill ,„■] v) uuil -UiJI l*y» |»|jLicu-lj J-Jui^JI uUl& <y I5"jLiiU 

dUUj .Liui JJL^JI uUISjj ILji^xJI LJL-JjJI uiJI5oJI oUjJ 
oUx«/^l ^^U IJS juxju j-Uu j^Juj »jUI |tJ*J y.^ix; ^i i-Tj-iJI oIaj 



r"a 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Avatar Systems Inc. ' j^T &j& (V) 

fJL-J ZJVl jjii)l aa>r Jbv ^i LaJ IX^I jL-lif i5> clio 
^ i>jj j^JI oL^ilj oUjJUil j^ljJl j>5U*i . > ^ AY »U Jlw* rLii-* 
,ydl »ji>Vl JU JLiLdLI jw j**b y> iUmsII ol/^l jjji JLwj Zlku 
oL'LJI Juu»j Jl j-iLLI Jj-sjJI j^ Ij^xj eUJuj Si^l I4LLU 
.?juJuJI uuU^Li 2L«U.I oL^yi I4UAJ ^sJlj W*l <y iJjxiJLI 
ii&sJI Jjl*i;j 'Jj~+£ <>4I >Jf>-l j^l *OA f»^j .J^iuuj 
.IjA J f lkJI U* I4JI ij^ ysll Z-&I jl oU>JI jTJ 2Jl>Jj\ 
.J.JLJL-JI <y i^jLlllj oVLsuVI i_AJl£jj *Ji>«j ***^> idU^' 

Sigma Data Oo***&l J**-^ W* L***- **> (V) 

Computing Corp. 

£» L» J-**J J-ai; ^1 oL>wljJI Jujiy ^ 2SjAJ\ »i> ^^uaia; 
Sjli[j ji^o iS^I &JL* Cv»li jSj .AzJla *JLj jlJI JLuJj jj iriA £j\ 

J tfjLiil ^ L^jL, LT ,aJ JjUll JVI f UiJI Jl ^iUll J^JI 
>*>. V r lkJI II* J 0-* ^1 c>J -**ftl f^U Ujiuil £*UI ^JaJ 
i^LJIj U*M oUkdl y.Lu Jul VI ,*j i^ULI .JJl&dl <y 

• WU.I jJLailj i^AJ aJUIj 
tOlxj^Jlil j^ JLijjJ otf^A (I) 

^1 ^1 -bjjxJI ,JiJ ^ ^ oU-^l ju^jj ^ ol5> >y 

_r^l i>»J •OlS'j-iJI ti* ^ I4JI 0^^ 4>^l ^U^Jall ,y» U^iij 

HV 
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jjMj j£* XJ' »Jsj LIBRIS II Y pjj ^^J f UiJ -I 

Baker & Taylor Co. 
Broclart Inc. &J*js. ^ c*" OLAS u-^jf r Uy - v 
R W. Cjj^U iSl^J ^y ^JJI LINCS a~£~J f Ui: - £ 

I'AXONCO., 

Superscription Services 

Jjxlij ^Ltl Jj^JI ZJlCl ^1 iiU^l; oL^yij *-^/| is>ill 

u ^j oLjjJIj yo£ll 'oj^ll oLT^UJ IL^JI uiJUi^JI jjLjj ^ 

.oUjJxll ^ 

iitiljtMl l*iai oLj* ^ ^1 otf>JI (e) 

oL^jl! j| oli^JI »J> U±J ^ .Bibliographic Utility Systems 

Online Computer j^M' J>-»jll Jjn~f oUSL. ji^* I5^i - 
•(OCLC) jt^>U ui^. ^111 Libniry Center, Inc., 

Research Libraries ^>*JI oU$U oU>U-« iSL«i. - 
•(RUN) ^Lato-l^ uiyu ^Jl Information Network 

University of Toronto Library A^" IiwL|. ZJ'VI olui.1 - 
■(UTLAS) cA ^ s*&h urJJI Automation Services 



r- \ 
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ti^l Washington Library Network oJ^b ^-^> i£~i - 

■(WLN) jL^^>L< oyuj ^ j i x'uii I j JbVj iuxSs-« »y_y 

2-^i ILd.T.1 1 oLUjJI <y I ■*> JuiJ Z-ilj>_>JLj *Ji5 oLl^JI jaa jj^j 
cJJoxj jL-^jJI LLkj d)l £~> ■ Lf*i ifjiill 0IL4JI J.J £_« r.Ac.j.L\\ 

JaiJUj .Sybil I JLiiJI UL*JI y_y i!5Ll« i Js. wJUuJIj iJJLSoJI ^ 
LJI^^JlJI o^LjuJI ^^ ^ylc I^lj^JLJI | JiJI tJuk oL'Lu Jiclji 

&> -UiX-J Jij .25^1 S-b-j ^Ld j^Lc OL*fJI »iA ^ JLoill LjJJLI 
L^Uj £-> |*#J.| S^JLaJI oUjJbtll ji'lj-sj oLx£ll oLojiLI » I* 

oULu Sic is Lfujix; ^1 oULJI j^» |*«-iJI ju^JI ^ ITjLiil 
oL£il ^| VI .oljVjjJI ^yji jjJ: oljU-tsJ I4J _^_ JJJuj y^ 1 

WJ y^" oi 6- ^ U-^ U-^" oLjuii »jl» of i*>x~ as ouui 

ILuil jL>l ^ JJ1, .JL,>UJ *J| J > > JUI sjuLJI oUjii. 
LpJa^- j&\ oULJI ftO^U gjjj ^ ^U <_^U JLuail iJl^^JUl 



n<\ 
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^y KjUil jl *VI Jufeotl jy i>Ull O'^Lfu*:..!! JjLnxJ ^JU ^ 

OUjJjVI *-« ly^Ul jl OU^Ull ji'ji *kUI jJjJaJ f'&wl ^1 UOfU 

ollJaJI JuDU *JL6 y y>. JLJ 1/ .,.VI Uadl UaJ^ ^dl CjUUJIj 

jiUdl ,y oL^ilj oltjJUJU j£*ly J^iuij <jlUjJ .jL>VI ^-« ^iS 1 

^1 .Lfllj utfUijJl* jl«J jyJI L*w*>cil (JiJI jj^JaJ olS*^ £• j-i-Ull 

i>bdl oL^y lj i^-VI £. ^Ikdl oUL* ^cl/ Lfji VI , {* ^ 

. Lfj JxJ_y ,yJI jLm.L»S(I oUMI J-i ^» UjJy ,>£-JI jl 

j5> jl Jw^JJ i>bdl >.>«*& I ?>4>V »i>ull IjlJI cJlTj 
j5^ pj^j ^yil IfjlJLj UUII |^aJI jUti-l y j*f ^^ °'i oL>Lll 
^ZJI U* /y. oLjLill IjIju y ju'I VI .»»yL* v^> jl a»lj oL>jJju> 

.^ JLJaUI ijUVI oL- jlsI I4J *r,Lillj 

i^L UJ plkJI ^i tfjUJI J-»lyj ty'ly 1 ^**! a^.J 



rv 
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^f ^j .bcj*> I4J i>Uil ijljll ,>• ftiU^tJU l&j U*i Consortia 
: Jb.L ^ 4-&//I ".Jbdll oWjII ^ l>U£j "VLSI c*Jtf ^1 j^jJI 

North Suburban ^M' 0- iJU-iJI L>UJI «y i*U i~^ 
Jf pjiuj . j*>Ij jJjw-i' jjic J^iij plk ^ Library System 
LI4J jijj jAj J****? Jlj-i! kjju .IkJI li* <y j-iic i-i5U 

*llii)l j^^ujj tiS'jLsJU LJlj^jJ-JI oliill oULu iUeU ^J j-iUU 
^i lpfj>j Zfjiil] oLx£ll oL^>«-» ye. oU^MI ,>j_>*«j ^ 
,^» j+l£ cJ>il JiSj .^-^yLJtJl! *%uJI ye. oLjLuij »jLft"jfl 
oL^I ,l>jl JjT <y r lkJI IJL4J i^i oUj^ JL.UI 0L1&I 

.SJbcdl 

SjLcVIj I-u^jUIj Juj^I oLJLc sjlil JijJ L^ L>J 
Pioneer r^ JLJjL«jdl oU-ukJI hIa i)uL«l y»j . Ul iJiljiJI 

^ >" ' V '^ ^j {J ^La tf JJI Valley Cooperative 
oLwLt oL^U iu^ aJ J/tAJ ^1 ItZjjAl Massachusetts 

.jl*u» C«i^* **o' <_*** ^Oi jaUjAI ,y> *~*ji *iij\ <y oLJij 

Connectict \ C&.-.x£*jjf JuVjj £>jJ±L<ilj Iw>UJ! ^ j*jZ* j* 

jl oLijLdl jS^t c^. iikidl oU^xJI »Jub ^J jjf yj .^L* 

i***ll J-JLSjJI uij'Lfe^ ik-J^I JLslill jjl>l>ji4>l>« ^* i*xSUI 

.ij-jiJll y_jUuJlj oLitiJI JlSwilj 



rv\ 
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s r Ubji ^ ar,mi JL^Uxsyi oiji^yi m 

f lkJI J tfjLill oLx&lj oU>UI jSy ^l>4.l ojUxIl -I 
Cost - Effective !*&> -ull*i c** ^ ^l-*^! ^^ j*^s» 

fUaJ <y Jy^iJ ^1 OL5UI Ipj^a JU y**J -f^' ^1 

uLJlfcr o"^ % (V- ) ^ ^ *iUll Jd>* Vl a>lj ^ jf 

C?U' <^ ^> L| jf^*^JLWj y-h^ c*^ 1 W jL& <> 

oU>ai j*V jl oL£JU C)j& Dl J-i»*i »4UJ .iUuitl 
.I4I j^l^l^^ (U) yb^i r IkJI <y XS>ill 

oLkjJLhII J^Ij-» jyi iJLc JUJ dJjiill .UaJI oULo SJLcli) ^^SUj -uj 
ijjj LiLaiil Llj» oli ij»y>j> oL»JL> jAy ,y» CjL^SUIj 

jiLx« .LkJI ^ i£jjl\ oL5UI JU^**-* J*5j Ujllc 

^a JJai yi dljs-l? ^1 oLxSUI ^ iJiLJI SjUVI ubUas? ~j> 
uLJISj ^ JlL JUL, ijl^ll jl^j ^ JJUu If JjLsJl J* 

.Jujjzll 

^jJLjLuJU JJi {ja »LkJI ^ ii'ji^m oLsSUI Jj£cuJ ibjj -a 
J>ju" ^1 oL^£ll jl J*j^xJIj cjl»jiA\ -Ji\jA ,Jji v>o dUJJ 



rvv 
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: J^ L*i ijljll <y tfjlill (Jil JJlji jf lib- Ji^" 
2*s&. JT J SJbJbJI uL'M * I J ^i ,>*-iuy ^xll lxJ&JI JJi? -I 

.iJl^jJLjJI oULJI iljiclj jLu^JJIj 

JLJLc J^. r lkJI <y 2S>il! oL>dl >V J oLx&l 

: Jl j 4 ji jJJI Ajljll J tfjlill 

j5*j^ jl i*iSU ^1 J iLjjw iJLJj j*iy ^JU ijjyajl -Y 

^JDI I4JI ^bxll oLjLJI <A>juSi JuLj«j^VI c*Sj 0***^ "^ 

jw ilail pjJall oULu ftULiAj tjlxll ii*JjJI ,_>«a*Jl; JaJ^ 

.•jkadl SjUVI ol*U» ol'Lj 

oLU^j SjU!>y SJVI Luvljll <>. LuU Ijjji oljUil JL,jl -£. 

.Jllfcrti 

oljly iUuV SjUVIj oUjJjJU Kj> ^ olp> Jbji^ -0 
jS\ U±* Jdl £\SJJ SjUVI oljsi JiJWj ^jxJL Jx^v 
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jl _pljll oL^Lw jiLa«« ic.j+>u» <L^JJ oLwL**/ jjjkjj j^****^ ~-T 

:2k*!* iTjliil oL^sai 

oLtfU! JUjjj oliUj jLx>l J>\jAj oLu.ll jJtLtl Jj-^jJI -^ 
oljly Slijj <y jlcLu Lr l£jJl\ oL^JHI jSV J 
jl oLu&ll j>c JLvb^wJI oULJI jjlkr ^sJI *\j&}\ 
. r Uk)l y ^5>i* frjtf *■ \*Ji Ulill oUkl 

.JLJjLaJI icj^wll <y LfJI rbw »i>lj X>u«J * Ij-A -V 

j) s\jl\ ^^Lc ojl^ ^yJI oLJcdl Xj^Luj J**-*? c*^ 1 h^ ~f" 
olika J^v ,y)l okJLJU JuL*i-VI y ikl! jl oLjJUtl ji> 

lfTJa>^Li ^5Uj <yj| i-jLjuoJI ^kuu JL* jl VI .^~».lkz*uil Ol^Uj 

oLja>w JL*u (3i— «-j ij>«-» Lf*4j jjljJU y I5jLUI £-«L» j^Jl^ 

ol*lj>l (>**^ y 4,.,. i.tl lij4^J\ jy» *i^l ^^Lc «oL>JUil ijl>* 

:JJU)I oL-SU iJaLJI UjLVI 

JJU; y oLz£II jl oLjLJI jS'L* ^ ,>ij-lll ,>• .^iS* ja>» -N 

.oL_jJL*ll ijl_y» fr* ji^jLcj^t^ 

y a^-jSDI oLcSUI jl oLjJLil £\y <jji±» o- 4 j**^' **-*»*• ~^ 

■y, Ljl^w yJI Jb'LiJI *AOjl>* oU,^fc!M ^^L oLUJI ,_£«UJ 

oLkll <y ^jjcu-JJ ijljll y i^jLtil -jfi-» gjjj *jj*~* -V 
jTy> y ^Jl«LJI jl JLiwLi-l ij^tl y u-o^l &** 'Labis' 



rvi 
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ki> ^L. *4i^iJj 2*j»j£& I*JLi« jl Ji'jJi J*j>j ol«_jl** 

p&JI L.Uft JjSfl j^ll CJlT <ydl ijljll «y iTjLiil «-Jl« 
»jJUj ijbljsil OJl&d! Xfcl*l ^U J* US' iil&dl iJUij .LJjUJi 
(JL' r UiaJ J^»i; Jl Oil ^>l J-l^ JL> ^l» JLJUI ajIJII UU J 

.UiUISjU-il 
4Jltj> £«?> a£U JJii* jbj-ljj Jic j&j? .IkJI <y tfjLiil 



rvo 
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oL^Ul ^ ctfjfe, oLl^JIj oLl^JI <y Oj> ^1 ^kJI cjIT 
cA> *>?! <> *^JU ^^j ILU^I ioy U*J Jjl£ c vVI J*V jl 

-^ iJx r^ c^' t^ r^ 1 *■** ^° ,lj « -c^' f* 1 -^ p^ u-^i ^ 

ol*jWI jSV ^ ^ oU oLjLaJI LIj^ ol^yJI J.\j ^Jj 

JSj .iiUJI 4b &»£ J LL'U cjI<T Sj^l jjj^JI »_*>! jl«J 
oU- ?j>Ijj uULfe-^l jl oULJiall SxUedl j»kJI jjas iuLx. cJtjJjl 

<y>j .»„*-£) I jj_^«-»5U! Sj4>l jJLc cJl^ Lx Ik^xlo »jj-aj l4iiJl5j 
its' oLjLiJI LU< J \Jjz* b \S ^JJI jj^^J- ^1 jL^. 6 | J^l 

>j£ Jbfjj V JU.I co^l ^j .Jaii JLLAl jj/15 <y "col/ jl ui^ 
jji uij'ltjJI SiJUcdl oUL*kdl oL>c*ljJ jj^S Lf ±l\ .Ui*xJ ^^JLc 
u Jx J^3>a ^^J ij>u> VyJJ? JU-il ^ jjiJL) l ^£*j ^i-»i .cj^JI ^auLJ 
»uLj oULJI si* .JUjjxJI j-^ia-J ^ijiJI *lkJI ^ ^ j>t^ ii*ju» jLSJj 
*-LuJ ^>-»j tiDJbj L*jJux« ,yt [jjt&uu] Jic iLj>!l i^^^i ^ ^*i U-J 
iLLx ^ |^$odJI {j£*u IS .jJ j-iLll Jj*^l>JI * l^rHJI ^Jaz**ui ^j^i 

LlfJ JlLc ZLj jJI ^c OULJI oif) ( y_ Jr JLX*Jll Ji>l ^Ijjo^l JLLc SjUVI 
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oUU UfilS ji> SaJUcdl utflkjJI oli ZJLjJI »i* J*o <y .fciL*i.j 
J VI .jL^Vl ol^uJI jU>l J If LJoJ ^ lULi aJIj?^ 
cjil>*M J^-JJ i-au^Jll gjJlitl jl ja\/*\ r l^o^t JUoVI joS? 
JU aUu^I jjjjj-iJI 0- £*-*» ^JJ *j*£ J> J! ^^ -«*** J-^ 1 
.iiiJul! IJI^^JlJI o^JJ jJuxJ" *>UI ^il^^JiJ! ^Wl ^ 

0&*VI <> £*-*. 2JUJLI oUUI » AcLS <y oULJI J^ jiy tjptfj 
»Udl! ^'M ^iUI o->JI aUaIj *IjJJI a^ ^ <y ^i^^! 

c^o <iDJLI .i«i^u ^i uLJlfcr J-^j Sj*/ ijkjn j5j«*^l pUaJ ji 

Ui, ^JUI jj^j^l r l^J CPU 2</jll HL*it JJ*j J-oA? oi v*c* 
^ ^ ol o$^ UJ */'* u^ ^ J oU>i! j5> ^ 
j^. f*> jS 131 U .vJj> 6_h^ jl MB ^^ I*** ^b v- 6 .^ 
Jju VU Jit i±Ji\ jJ^l^JI !/li (u-sJ ol v^-> 3LaSm jl oU>Jll 
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,-s> Sjdjcdl LLUil oljL> ^ ti^wJI <— *w JJU .col L*— • jLtfl /we 
.*JI ^j>) oUxJL* £»Li»l ^30^ (>* t^l— «»VI jj_^w-»5JI ^ ju^xJI t >S^*j 

oU.i.'uuil Lf) u^h^j i5jjji*t4 ijj5"_^« ii"^'-* oU>j oli jSj&jS »j^^ 
»iLj jl r lkdJ LJLil oUL,ki jl utflfcj iiU»l jllc iJLiuUI dLm^I 
Ii> »*lj ji oULJ! Lutf ^ Ujxkil iJl^jJUl oL^Ull $jl_^ 

AJl ^« -obJI c*>u <ILeLia-« cJJISsj » Lcl J-»j£ ^ ciJUS ^UJslXj Uj j-5l 
CuL Uw» jrUfl jl Jb-lj oljUwU/tf A-'j^l ii3^1A' *4"WI SJw»j IjJJL* (jj 

LJ cJJaJ Jsjf iJL^fl OJl&dl JJl£t ^ ^x> XJL^I 1*j/1$ <y 

. I4JI ^L* Jll, -* oliU»| jl oLx**ijxl I»UJ jilc jju 

Multiprocessing »^**il 24-Ull ^i yj^*5JI iJtCol jv-aj sdJllj 
Silj «y r L^^J Uw L/Jll IJLiA) oIj>j ^ _^I ji «>yJb.j J^j jl 
^ • JljUiwI jl wJuJl jjj^^JI ^ » Ucu«"jifl jjju Ljiktl ijt^l '*-*■"' 
.ffrkdlj !>».Vl jLa>f juc LfjUl^ c->w ,ydl ULjJlJ.1 ^JU'VI 

liwyxJ L^Jw^aI^j *JiJ jijiiJ (ji OOjJwJIj »j->>l <^.>£-j u^"^ C*4U* 

•j7j«*&JI »jffl ^ S^^lyl ^ Transportability U& C^i 

jl j£*j -b-l^l g-»UjJI jl ^ I .l*j> »>f>^l J-^J t--^ 1*4*^1 <-^^iJ 

oLjLJ) j5^ jl JLiSm jl&J ^ 2^1 dUJbj .oUjUil j5^ jl 

j^Lc JuJCa? is?-«_ri ^^ *&CUu3 ^\ J-jJiXJl oLcHxl^ ^jlc *Uiw/*yi 
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jjjJaJ 'iiUl j| iJuJj-l JslJI jjJaS <y JjlJII ti^JbU ftLtfVI ^j^l dij 

J*» i>» W Lj>y ^/Aj cJljUj cJV ^aJI oUt^l ^ ZiUi^ 

:r kdJ Z«juJI otiUljuJI (Y) 



JU S^Uil oL£II ji oLjLdl jS'IJL y>tf ^1 fkJI 

obJll oL j> ^ JljiAVI jl ijitj»-jJuj oULo »JlcU JuvIjJ »jjj-i» 

u>u jUaill IJA iy> .iuij^itl ilJifil 4jU£j JJuj ,^Uj ^^ i-ilj»>jJuJI 

jjXc oL^Ut jl olojJl*il jS'lji jijj ^1 j>j^^SJ\ Joj J.«.,7.»*u 5I 
jJaJ £» ^Jjj^LI^I J-^jJI i-JU jl Interface <y**" J^UxJI IJl£»l 

?JLaj *ilj* ^ji oj>Ijj L4* Lw iljLallj ILlkxll JaJI l j^>j ( ^->j 

^1 JLojVI oUw-oI^jj Jju ^c O^/LajVI oLj&J Ikuljj Lj-Ia«j ,y: 
y>« (jf^ L*-» jjj***^I »J^-^ c^**^' J^UJI i>»-^j ^\} -tiUj^J jiy 

ft # 

UH\ ^1 JUoj Jjl* ^1 IfjUj*** jt S^SJI oL&il jl oL>>di 
LLUII olJb-j J^»j JLJ&J (Jlc j^ixS: "iff ij^u L^JLcl *tal ^ 
Uw ^JlJLoJw» ^jlcLz* (^wsliaj J^?j jl ^iji.Ui; jU?l ^ L-» i^Jll 

A^tlll >U9 L^iUaJ J-i^j ijl^| ^^cljJ u)I Liaul U-ji* *-°M J^ ' *■ : " ^ 

J-^j i3i/^ o* j^ r^*i '^* iS-^^ o^- 9 ' -^j • ^ • ' '- 'r ^l jl »^^*-JI 
oUz5U j5^o 15"^ *UiJ ^ i3^^ jl oL4jLw £ja ^i IJjiaJI oLL^JI 
i>^ ZJjkll 0LI4JI jl»j Laul ^»j Li* (OCLC) ^i^ 1 Jj^^ 1 
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.^yi UUll oU^ ^ C ^J| JxLktl Jx 

^LixJI J^ i^tlj Jj4 !iJ| j ofo, ^| oU,.,krJl ^f VI .J-.&JI 
^ ^ J^l£JI f lo^VI ^j c^U U* y^&l -iy^i ^1 

.S*«*ijJI 

Jx oUSUIj ^VJI jl ol^UI jSV ^ iiijJ-l utflM j&yj 
Xxuxil UUIj Distributed Processing*^! i+Ull u*JL-f 
jJ^w^&l ^ ^i L£>:>UI jj*y <y asU Lr Multiprocessing 
UUll jltl J, .^Js. .ULVI, ij^l i^l JiUx>VI ^ U* 
oWI <4*^ ,>c Lil>» j*j ^(^ ^1* jo^JI Sj4>l j.ixa icj_4l 
t^-H ij J>L*» drJJI Host Computer uL^aJU y>~*£JI ^ O^Vj 

1<J^ £jj hJjA l& J* Uj^\ pkll J^iu dUJ^ . f Ikl) ^j*> 

A- cjt* l^ id/Jtl Wl £• ;Lii ^ 1 fc 51 ^ 1 c^ *4-WI QU..JttJ| ^ 
oLc^ yy ^ ^Jl ^j ,^| ^ |ij ^ j^-JI JU J-^u ^ 

VI gj^ll r LkJI >! yi Lu, jxUxy 6 I ^ ^1 s^'vi ^ ^L 

^b uO*> u^L-i c> C^^l J& f^l jAj ki*> -^ L^jF 

. c Uilf j^Uj ^J, ^ jf M>Ia r UiJI j>,~ ^1 I^jll ikwl^ .1^, 

.A>jVl iojuodl J^LUI ^^u^ ^^ dU.Lj 

i>* C^ 4 r^" r^ CriM** j&\ jl oUjJU-* ^j5> a>|y jlLc 
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.£>L>Sfl ,>• j*i5* yi jj-j i-*L> i-^1* ji W^ <X& •■^ ***rt 
JA^" Jui'^l oL£il jl oU>JI jTIJL SjJtS' JTLL* JUj a*M 

»j^ijjdi ^i & W\ J r ^ W £i**i c 1 ^ 1 r 1 ^ r^ ^ 
vbi ji ou>ii » <> jm & p*j\ ii* . £J u.i j ji lu* 

I4I JjlAI jLAj V viUJbj < Jus (4! vO yxJ) fkll JLc jL^SVI J 

jy Jic iLLUI Llijlj J-.15UI i^l ZJ&.I yjJ iilsidl A**^ 1 
.^UaJI £• Jxlisj p J^** jj jj ^ L.j£oJLI oLlLJI oUJu 

:>{< j^**** JV— »7V IaMcuA\ ^*iUll -J? 

6Jlc j-i»U.I cJjJI <y JjXj .|J*JI J»o je.^ t*^* lM-^ Protocols 
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f. 

"bj^iS' Jjl-b jl cjIjLJ*j oLxsCllj oUjJUIl j£\j* (J* ^jIjZmM *>\m 
jS\ &\ *ifl .oL^JunII Loj-jJjJ^j m\jj<um[j *+*& jtjb~> |*4sJjUt^ jcs- 

SjJL*u»j uajjmLzJIj i-^jxIIj oLo^ljJIj aj^^l *LS^u*ll iS'jJJI jl ijjll 

jl iJjuJL S^iyd! »j^>-VI ^jJLc . j&cLuj ^JZJ oLc^IjjJI »j> * Ij-i jL> 

CjL>Ji> >u« JjLjoJI jL> jl liJbtilt l*.Jilil CjLJIx-oIj *JaJI jtjhu j^j> 

J^siaixj CoJt»- »b»2| yi> d>jj ii**> -Uixll L^uj (jxll i5jLiII oLJl5L«l 

ijii J ji»ij*siiiJuisoai l »kji 



.L-4jI 
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2L£U.I 

\x>Jj&> oVL*-* <y l£ji£-\ olj^JLiJ! J Jj.I-JI cP*-^' to* r^k 
oL^ilj oUjUl j$V iJL, j2\2 Js. U> \Jh 1*1 o^ oUjUl 
Jr jhU4' ^*Ayj oLjLdl .d>j ^ydl £«£>^l cj[mumja l*j| ^ 

.i^iUJI ol>uJI ^ uicUaiij ilij^u oL»ji*ll Ljfjij^j oljjiaj jL 
U»l&dl oU^LJI A; jijkr j*j .La^! SjIj jSp S^^iS* jjklp JUp 
j^t Jitf <yJI JuiljijJLJI oULJI Jtcly oUii- ^ oU^u/VI jLi^Jjj 

ZJjJaJI I**S^I j^lyVlj videotext Ji-^i)' ^j-a^ oLjlidl 
jjjJLS' li> luJi^ L^Jj^j v-*JLuL lfl£j Optical digital discs 
to* W> ^j^JI Jiu ^aJI J~-ilitlj Electronic mail ijsJ&i^ 
fkj Satelite i-*-&Lu-=iJ! jUVI phicJ, Digital telefacsimile ^ 
iJ^Lkll ctfLrfVI JjIj/ Fiber optic systems ^j-^JI «jyVl 

j^Ltf ol-b ysJI JLijJull oUjljdl L>jJj^j oUL^I LiycL^I ISIj 
tJbtdll oL^I ij L*l>j Juildl JjjJI <y »j«£JI oLsSUIj oU^Uil 

2*jjj&y\ JaJI ,y» JwJlc jJ>Lj ^ jJj'Ij \ij4> cJJw « JLSLiy^l 

ijjsJlj ikjjll LfijUij »Ju'LJl Online j*U>\ dj^j^U -u-dll ILL&dl 
jlSL» ^1 ^ LfL» ^j, >.«,?,*>■,■> It L^IaJj [^[>jXmi\j I^J.Lju»j oL»ji«iL 

j> ^t JLnJJj.* ljJIsCj oli ik«/_pu jl ftj**^ J>j+*S »>f>l y^ jLtl ^ 
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Jj&aJ JU »-Uz*tl Ljjj^J'i) jJaJI Jj&aJ ,J gjtjxJ] fJl 

»J*U.| «-«IjJIj OULJI Xp\j2 JaJ ££ ^-iLJI J»-aiJI &a ^Jatfl L5j 

joLj &*> JaJ I jijkr j-Ui g^f XLl&dl J aJi£JI jJLll J>x. j,l 
i-rfi)lj oLjjjJI Jc ijlijj OijjJ ^4 i*2&l jl oUji*il jS> 

J J>Ju »Juj.|^o OULJ tioJ^ jl JuJi> Ji-Jw ^U .jJ|...»jUVIj 

J J^j oULJI UcU J £»JI Jl ^i>_ j>Ij JjLmJ Jl ^U*u 

.JL^LuJll JiS SjUVI 

Jc iUj^yi ibji ^ e^ll o-* Ail VI - oo-^l 0^1 l^ oULaJI 
a^- J! Ou*l* iy aJ-^VI Itf/li {jjjtf ,yJI yj-^ t^JI Sj4>l 

Sj*j£j| £jji«Jy| JjLm/j «-« J-»l£JI LfcSyjuj (Covi^Mi) i-ij> d»r^* 

oUjUl £\j* &* jjS aJ JjX-iu i^l IUl£JI oLjLJJ JaJ »jl;L*u«j 
. JxJI ,>aj J*£j jl Ljliu liLul -j^j <jd\ oL^5Ulj 

iu>it)l JjJl)lj A*j^l j-a» iij>f*> Ifei Cyj A;y> Wl JjJI J ot^xSUlj 

Lv^^J ^jJj jJ^mJ .jJlLlj jjJUl t^-btsJI j>o I^b^l il*j| IS Iilx*JU 
£* iJLc ^^5^ Uj^ijJj SjiUI oLijUl Jjl>« itjju Jc oU_ji»«il 
^ luJI oLcjJI .jl>j ^1 oU^JuJll ol^Lji J^U- j^» ^;w«A>a*Jll 
oJLl^J .^yJI jl <J*d\ (ij^JI Jc »lj-» oU^JiaII £\j* J ou*sm 

jl^j J akjt oLij^-ail ^ JuLlj ijljll J ^UdL ^1 ^Sl 
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.oUU! Jicljij XJaJjll ZJjUl oliUil! pLkxJ ^Jl. Jlc Iju£*« 
JjJi ilijl U5* . ^Ul i>UI b-^ <y Mh J^UJI II* u^ W^j 

^ Cv*Jt*xJ .oLs£!lj oU^Jlidl jSV <y Jufal cJ>.jI loja*> 
olj>dJ JLjuai *j| VI .^j^ll i*«WI oli ^J^ 1 f^ 1 ''^ *iM 
oU>II ^ ^lil i^JI 0&.VI <> £~»l Wy&dl J* i2>^il 
SjUVI oL»i> Cfi^J i**\j*J*rJ\ £^W -^U* i>* U-tJl jr^il 
SjjJdll ^ jo^tj o^ljll Ai>j ^j^r Jl i»L^ li> .1^1 
olijljll ilJiclj 'LJj^JI JJUjJI Jdbj .oLKIIUU* ^°l^ ik-l_H 
.»j»14.| oL^-y I ^ ^ Lf^Jcr <yJI loU^I ol; W J-Mj 

DLijJI SJuL^ <y L4* Ijji Juu ^c oL'LJI J^I_^a) ^j^i 0' £* j^-J 
^j» *>ui> -i* UU ji>ui .oLc&lj oU_4*ll J$V U* ^ ^ (>JI 
ol^lj&i[ Oj-^ q^J^." ''"■>! I y>>j jJ^-^JI |.Jtka*uJ ^yJI CjULJI Jtclji 
oUjjL ^JLi ii> ^j oUjUll oUaS- jjl>I oj J< . iil&dl ^a>L 
^ oil* »-u yj? Dialog Information Services , Inc. CjLJjJI 

olx&l li* ^ ^lil J^ullj J//I J-*i)l <y *JI SjLrtl j~* L*j 
oLx£il olL.iaJ ftj^ Julci .J& LJpJI ^L^b ■h-^aII u^'y I O^i 

jy £^> I L^ .CoL jl <Jj> o^ N V , JiUj L» jl ILkJ jl Co o^-i* 
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u^j-^j t^ Jj~*kl Cj^. ^j">j -Videotext ji>***M o^ ^^^*»\> 
jS'lyi L^-JLc J-MiJ (Jjmi LS s)\ lJjjx£jy\ oULJI SjX> t &* ^jJUi)l 

lP^ 4 J*** • ^ fc) 2 ^ 1 O'^lj r Ujo'VI 0^» C^' <y t^j-a^b Jl^-aVlj 

LJJUI 0LI4JI ^ JJLJJ ^^Jl JUj^J »j>^» iLwj ^j^Jyi 

JiiJ oL» Jii Telefacsmile ^ is* ^Ij^' J****"^' ^*J L*' 
i>* J-*' cj* u^' i»»i«» JLw^)L ?t«-ujj oLxSUIj ol^UI jSl^* ^ 
JjLJjJI JL/jI ^ iaKjJI IJLclij Ig^uJIj *-u^j £L*vj j*^' <iUJLjj XiJo 

OUjJUil jS"!^ j-JUJ cJ>w Jl*j ^ oVLaJ^I oVb»w <jjj 

t ^JLc. Uajl iLxcVI sj*j ijjjj, dUS v-JL^j 4jI *ifl .(-J USUI II* ^« £jlj| 

Value Added Networks **^l *■***) I oli oL^UI Jjtf oLS^i 
oVLajVI J* .Uiij ^1 Tyment j Telenet <y^i J^ (VAN) 
Fiber Optics VJ^ «-*WM ^■>J> : ^ ^jA ^ .^ys oL»Lu^ ^ 
jLiSl) ^ji ui\xS jl«j ^c oVLoyVI ^ l4»L>«xJ jLuoJl jlije jjl 
jl Irt-UjJI o^llSUI jrbl L>^>^ Jix i-JjLI oU'Vlj '.i^UJI 

taa 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jl* ^v Jj- oL.>1U UjujjJ oljly J vi*> >&^ M" cu& 
U "iJl 2LJUI oliL^VI V" 1 *- ^ ^ '-^ oU ^ Uil e> V^ 1 

ouui jly ,>- lJj> wu js-tij as>sii ^j^i 2->N 



aJJI Ju*^ jJ 



W 
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AA/va^o ■ gu/ili jtij 

1VV - 1 iA _ tA% - 1 . ^ fifl 
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^l^jlk- 



flimlUlK Mil* l.K >*^t j Jf _l t U, Aivnr MVV *, r,i, 
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j>Jl ^ oUi Js-jWI 
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